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1.0 SUMMARY

Under Section 112(d) of the Clean Air Act (the Act), the U.S. Environmenta Protection
Agency (EPA) is developing nationa emission standards for hazardous air pollutants (NESHAP) for
the metd coil surface coating source category. The EPA isrequired to publish find emission standards
for the meta coil surface coating source category by November 15, 2000.

The Act requires that the emission standards for new sources be no less stringent than the
emission control achieved in practice by the best controlled smilar source. For existing sources, the
emission control can be less stringent than the emission control for new sources, but it must be no less
gringent than the average emission limitation achieved by the best performing 12 percent of exigting
sources (for which the EPA has emissons information). In categories or subcategories with fewer than
30 sources, emission control for exigting sources must be no less stringent than the average emission
limitation achieved by the best performing 5 sources. The NESHAP are commonly known as
maximum achievable contral technology (MACT) standards.

1.1 COMPLIANCE OPTIONS

A 98 percent facility-wide coating line overal control efficiency (OCE) is determined to be the
MACT floor for new and existing sources in the metd coil surface coating industry. This OCE
represents the use of permanent total enclosures to achieve 100 percent capture of application Sation
HAP emissions and a therma oxidizer to achieve a destruction efficiency of 98 percent. No technology

was identified that could achieve a better OCE than the use of permanent tota enclosures to capture



emissions from coating application Sations and a therma oxidizer to destroy HAP emissons from
gpplication and the curing oven.

An dternative facility HAP emisson rate limit of 0.24 pounds of HAP per gdlon of solids
applied isaso being consdered. The facility HAP emisson rate limit is intended to provide a
compliance option for facilities that choose to limit their coating line HAP emissions ather through a
combination of low-HAP coatings and add-on controls or through the use of waterborne, high solids,
or other coatings thet are pollution preventing.

1.2 ENVIRONMENTAL IMPACT

Totd nationwide HAP emissions from meta coil surface coating operations are estimated to be
reduced by approximately 1366 tons per year from 1997 levels, areduction of amost 55 percent. The
reduction in VOC emissions cannot be quantified with available data, but the percent reduction should
be smilar to the percent reduction in HAP emissons. Electric utility generation will result in small
increases in sulfur dioxide and carbon dioxide emissons from fossil-fuel powered generation plants.

Water and solid waste impacts are negligible,

1.3ECONOMIC IMPACT

Nationwide total capita investment costs for this regulation are estimated to be $11.6 million
(1997 $) and nationwide total annua compliance costs are estimated to be $5.9 million. The economic
andysisindicates that the cost of coating operations will not increase sufficiently to cause producersto
cease or dter their current coating operations. In addition, the Agency has determined that this
regulation does not impose a significant impact on a subgtantid number of small businesses.

1.4 ENERGY IMPACT

Energy requirements for implementation of the compliance options for metd coil surface coating
fadilities include eectricity to collect and treet ventiletion air, eectricity for lighting permanent totd
enclosures, and natura gas to provide supplemental fuel needed for stable operation of oxidizers. The



nationwide increase in eectricity usage is estimated to be 14,575,603 kWh/y and the nationwide
incrementa natura gas usage is estimated to be 110,605,249 scfly.



2.0INTRODUCTION

21 0OVERVIEW

Under Section 112(d) of the Clean Air Act (the Act), the U.S. Environmental Protection
Agency (EPA) is developing nationa emission standards for hazardous air pollutants (NESHAP) for
the metal coil surface coating source category. The EPA isrequired to publish final emisson standards
for the meta coil surface coating source category by November 15, 2000.

The Act requires that the emission standards for new sources be no less stringent than the
emission control achieved in practice by the best controlled smilar source. For existing sources, the
emission control can be less stringent than the emission control for new sources, but it must be no less
gringent than the average emisson limitation achieved by the best performing 12 percent of existing
sources (for which the EPA has emissons information). In categories or subcategories with fewer than
30 sources, emission control for existing sources must be no less stringent than the average emission
limitation achieved by the best performing 5 sources. The NESHAP are commonly known as
maximum achievable control technology (MACT) standards.

The purpose of this document is to summarize the background information gethered during the
development of the metd coil surface coating industry NESHAP.

2.2 PROJECT HISTORY

2.2.1 Requlatory Backaround

Federa regulations that apply to metal coil surface coating include a New Source Performance



Standard (NSPS) under 40 CFR Part 60, Subpart TT, "Standards of Performance for Metal Coil
Surface Coating", which is applicable to each prime coat operation, each finish coat operation, and
each prime and finish coat operation combined when the finish coat is applied wet on wet over the
prime coat and both coatings are cured Smultaneoudy. The coil coating NSPS regulates emissions of
volatile organic compounds (VOC) and contains emisson limitsin severd forms. If an emission control
device is used on a continuous bas's, VOC emissons are limited to 0.14 kilograms per liter (kg/l) of
coatings solids gpplied or the owner or operator must reduce emissions by 90 percent for each affected
facility for each caendar month. If an emisson control deviceis not used, VOC emissons are limited
to 0.28 kg/I for each affected facility for each cendar month. If an emission control deviceisused
intermittently, VOC emissons are limited to a vaue between 0.14 kg/l ( or a 90 percent reduction) and
0.28 kg/l. The NSPS was proposed on January 5, 1981 and promulgated on April 26, 1982. All coil
coating lines that were modified or began construction or reconstruction after January 5, 1981 must be
in compliance with the NSPS. At least 43 plants are subject to this NSPS.

In addition to the NSPS, EPA aso published a Control Techniques Guideline (CTG) document
! that covers metal coil surface coating operations. The CTG was intended as guidance for States in
the development of State Implementation Plans (SIP). The CTG defined amodd of reasonably
available control technology (RACT) for coil coating operations, conssting of the coating application
gation, the curing oven, and the quench areaas 0.31 kg VOCI of gpplied coating (minus water and
exempt solvents). Thislimit is based on the use of waterborne coatings or the use of coatings that
contain 25 volume percent solids and an emission control system in which at least 90 percent of the
emissions are captured and routed to a control device (incinerator) which achieves at least a 90 percent
emission reduction.

The emission control requirements that the States impaose on coil coating operations vary
subgtantialy among the different State Implementation Plans (SIPs). The SIPs for 24 States include the
CTG VOC RACT limit of 0.31 kg/l of coating excluding water and exempt solvents. In nine other
States, the SIP requires reductions equal to that required by the NSPS. California has separate
emisson limits for each of its Air Quadity Management Didricts. Mot didricts impose an emission limit



of 0.20 kg/I of coatings (less water and exempt solvents). One digtrict requires an overall reduction of
85 percent. Two States have emission limits of 0.48 kg/l of coating solids and one other State has a
limit of 0.20 kg/l of coating excluding water and exempt solvents. The remaining States do not have
rules targeted specifically for coil coating operations.

None of the Federal and State regulatory efforts are specificaly directed towards HAP,
however, most HAP of concern in the meta coil surface coating industry are VOC and the same
control devices used to limit VOC emissons are adso applicable to HAP emissons. The primary use of
HAP is asasolvent in the primers and coatings applied to metd coil. HAP are so present in some of
the materiads used for cleaning coating gpplication equipment. The types of HAP used in the meta coll
surface coating industry and the sources of HAP emissions are described in Chapter 3 of this
document.

The MACT standards development for the metd coil surface coating industry began with a
Coating Regulations Workshop for representatives of EPA and interested stakeholdersin April 1997
and continues as a coordinated effort to promote consistency and joint resolution of issues common
across nine coating source categories. The workshop covered eight categories. fabric printing, coating
and dyeing; large gppliances, metd can; metd coil; metd furniture; miscellaneous metd parts; plastic
parts, and wood building products. The automaobile and light duty truck project was started
subsequently.

The firgt phase was onein which EPA gathered readily available information about the industry
with the help of representatives from the regulated industry, State and locdl air pollution agencies, smdll

business assistance providers, and environmenta groups. The goas of the first phase were to ether

fully or partidly:

C Understand the coating process

C |dentify typical emission points and the reltive emissons from esch

C Identify the range(s) of emisson reduction techniques and their effectiveness
C Make an initia determination on the scope of each source category

C Determine the relationships and overlaps of the source categories



Locate as many facilities as possble, particularly mgor sources
Identify and involve representatives for each industry segment
Complete informationa dte vidts

Identify issues and data needs and develop a plan for addressing them

Develop questionnaire(s) for additiona data gathering and

DO O O OO

Document results of the first phase of regulatory development for each category.

The industry members that participated in the stakeholder process included members of the
Nationa Coil Coaters Association (NCCA), members of the Aluminum Association (AA),
representatives of individua companies in the regulated industry, and representatives of companies that
supply coatings to theindustry. States that participated in the process included Forida, 1llinois, and
Pennsylvania. In addition, data were obtained from severa other Statesincluding Georgia, Michigan,
Cdifornia, West Virginia, Indiana, and Ohio. The U.S. EPA was represented by EPA Region 5, the
EPA Office of Air Qudity Planning and Standards (EPA/OAQPS), the EPA Office of Enforcement
and Compliance Assurance (OECA), the EPA Office of Pollution Prevention and Toxic Substances
(OPPTS), and an EPA Small Business Ombudsman. A ligt of participants in the data collection effort is
presented in Appendix A of this document.

Thefirg phase of MACT gtandards development concluded with the drafting of a preliminary
industry characterization (PIC) document for the meta coil surface coating industry. The information
summarized in the PIC document can be used by States that may have to make case-by-case MACT
determinations under Sections 112(g) or 112(j) of the Act. Theinitid phase of the regulatory
development focused primarily on familiarizing the project team with metal coil surface coating
operations, identifying plants that make up the industry, and investigating the emission control
technologiesin use by plantsin the indudry.

2.2.2 Data Gathering

Information presented in this document was collected from a variety of sources. Data
collection began with areview of information collected by the Agency during development of the New



Source Performance Standard (NSPS). A tota of four meetings were held involving representatives of
al sakeholders for the purpose of information exchange and the identification of potentia data sources.
A lig of participants in the data collection effort is presented in Appendix A of this document.
Information was aso collected during Ste vists to four metal coil surface coating facilities that operate
coil coating lines with awide range of production rates. A telephone conference meeting was o held
with the regulatory subgroup which is made up of EPA and State representatives.

In the Spring of 1998, an information collection request (ICR) was developed for gathering
information for the development of the meta coil surface coating industry MACT sandard. The ICR
was sent to 110 companies with coil coating operations identified through literature sources and
stakeholder contacts. Responses were received from 119 facilities and can be summarized as follows:
C 26 facilities performed no coil coating
C 2 facilities coated only foil (<0.006 inch thickness)

C 7 facilities classfied the entire response confidentia business information (CBI)

C 2 facilities were not in operation.

Therefore, the ICR MACT database contained public information from 82 facilities which operate 133
coating lines

Emissons and control information from the ICR MACT database are summarized in Chapter 3
and Chapter 4, respectively, of this document. The information on HAP emissions and controls served
asthe basisfor the MACT floor determination described in Chapter 5 of this document.

2.3 REFERENCES

1 U. S. Environmenta Protection Agency. Control of Volatile Organic Emissons from Exigting
Stationary Sources - Volume I1: Surface Coating of Cans, Coils, Papers, Fabrics,
Automobiles, and Light-Duty Trucks. Publication No. EPA-450/2-77-008. Research Triangle
Park, NC. May, 1977. 232 pages.



3.0 METAL COIL COATING INDUSTRY PROFILE AND PROCESSDESCRIPTION 12

3.1 GENERAL PROCESS DESCRIPTION

The metd coil surface coating source category includes any facility engaged in the surface
coating of meta coil. In this process, acoil or roll of uncoated sheet metd is coated on one or both
gdes and repackaged as a coil or otherwise handled. Although the physica configuration of the
equipment used in coil coating lines varies from one ingdlation to another, the individua operations
generdly follow a set pattern. The coil coating process begins with a cail (or roll) of bare sheet meta
and, in most cases, terminates with a coil of meta with adried and cured coating on one or both sides.
The metd grip isunrolled from the coil at the entry to the coil coating line and first passes through a wet
section, where the meta is cleaned and may be given achemica trestment to inhibit rust and promote
adhesion of the coating to the meta surface. In some indalations, the wet section may dso contain an
electrogalvanizing operation in which zinc is gpplied through an dectroplating process to a sted
subsirate. After the metal strip leaves the wet section, it is squeegeed and air dried and then passesto
a coating applicator gtation.

Coating application stations may be used to apply a variety of coatings. In addition to
protective or decorative coatings, adhesives and printed patterns using ink may aso be applied. The
most prevaent operation includes the application of protective and decorative coatings to one or both
Sdes of the metd srip using rollers. Following the coating application, the strip passes through an oven
where the temperature is increased to the desired curing temperature of the coating. The strip isthen
cooled by awater spray, air spray, or combination of thetwo. If the line is atandem line, the first



coating gpplication is a prime coat and the meta strip next enters another coating applicator station
where atop or finish coating is applied by rollersto one or both sdes of the metal. The gtrip then
enters a second oven for drying and curing of the top or finish coat. Thisis followed by another cooling
or quench gtation. The finished metal trip is then normally rewound into a coil and packaged for
shipment or further processing. In some cases, the coated meta strip may be cut rather than rerolled
into acoil. Mogt metd coil surface coating lines have accumulators at the entry and exit that permit the
gtrip to move continuoudy through the coating process while anew coil is mounted at the entry or afull
coil removed a the exit. Figure 3-1 isaschematic diagram of atypica, tandem coil coating line.

For existing coil coating lines, processing speed varies consderably, with some lines having
processing speeds as high as 1,200 feet per minute . The widths of the metal strip vary from afew
inches up to 6 feet, and thickness may vary from about 0.006 inch to more than 0.15 inch. The lower
thickness of 0.006 inch has been considered to be the line of distinction between meta coil and foail.
However, 5 facilities have been identified that process coiled metd with a thickness both above and
below 0.006 inch. Three of these facilities process 5 percent foil on each ling, the fourth facility
processes |ess than 25 percent foil on one of 6 coating lines in the facility, and the fifth facility processes
86 percent foil on one of 9 coating linesin thefacility. The processing of fail is considered to be part of
the paper and other web surface coating source category. Thus, there is some overlap between cail
coaing processes and foil coating processes within individua coil coating facilities. Unless afacility
reported 100% of its substrate(s) as being below 0.006 inch, the facility was considered to be part of
the metal coil surface coating source category.

3.2 INDUSTRY PROFILE

A total of 110 companies performing meta coil surface coating operations were identified
through literature sources and stakeholder contacts. Information collection requests (ICRS) were sent
to each of these companiesin the summer of 1998. Theintent of the survey wasto acquire data on
HAP use and emission control in meta coil surface coating operations and associated ancillary activities
such as storage of HAP-containing materias in tanks, wet section operations, equipment cleaning, and

wastewater treatment.
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Responses were received from 119 facilities, of which 26 indicated that the facilities are not coil
coaters, 2 provided information showing that the facility only coats foil, and two were not in operation
in 1997. Therefore, 89 coil coating facilities returned completed questionnaires, 14 companies did not
respond to the questionnaire.

The information collected from the metd coil surface coating industry was entered into a
database. The meta coil surface coating MACT database (MACT database) contains atotal of 82
facilities, excdluding 7 facilities that classfied the entire ICR response confidentia businessinformation
(CBI). The MACT database facilities had atotal of 125 coating lines reported. Appendix B of this
document contains information on plant location, number of lines, type of control device used, and
annua HAP emissons.

Magor markets for coil coated metd include the trangportation industry, building products
industry, large appliance industry, can industry, and packaging industry. Other end products include
coated tape rules, ventilation systems for walls and roofs, lighting fixtures, office filing cabinets,
cookware, and sgn stock. The industry has maintained a positive growth rate for anumber of years as
new end uses for precoated metal have continued to emerge.

Although coil coated metd is used in awide variety of products, meta coil surface coating is
typicaly not a product specific operation but rather isadistinct process. Many of the other surface
coating source categories being regulated under section 112 of the Act are product specific, such asthe
meta can and large appliances source categories. For the purposes of standard development, the EPA
considers any coil coating process, regardless of the end product, as part of the metal coil source
category. Product-specific source categories include surface coating operations that are not coil
coating processes.

Types of metd processed by the coil coating industry are mainly auminum, cold rolled sted,
cold rolled stedl (galvanized on-line), hot-dipped gavanized sted, and galvalum/zincdum.  Smdll
quantities of other metds including brass are dso coated. Coil coated metd is fabricated into end
products after it is coated, thus eiminating the need for post-assembly painting. Toll and captive
coaters represent the two basic industry divisions. Toll coaters produce meta that is coated in
accordance with specifications of their customers. Captive coaters both coat the metal and fabricate it

3-4



into end products within the same company. Examples of captive coaters are can manufacturers who
have dedicated coil coating lines for metal used in the can manufacturing process, and housing products
manufacturers who coat the materid for their products usng company owned and operated coil coating
lines. Some plants perform both toll and captive operations. Data from the MACT database indicate
that approximately 40% of the facilities reported being toll coaters, 38% reported being captive
coaters, and 22% reported performing both toll and captive coating.

3.3 COATINGS

The types of coatings gpplied in coil coating operations include awide variety of formulations.
Among the more prevaent types are polyesters, acrylics, fluorocarbons, akyds, vinyls, epoxies,
plagtisols, and organosols. Table 3-1 lists the coatings commonly used in the industry and gives the
gpproximate range of organic solvent content of each. In addition to these traditiona coatings,
adhesives, bondable backers, strippable protective coatings, lacquers, teflons, liquid rubber, graphite,
kynar, latex, extruded synthetic rubber-based solid resins, and other non-traditional coatings are dso
used by theindustry °. The mgjority of the coatings, estimated at about 85 percent ©, are organic
solvent based and have solvent contents ranging up to 80 percent by volume with most being in the
range from 30 to 70 percent. The remaining 15 percent of coatings are mostly of the waterborne type
which a'so contain some organic solvents ranging from about 2 to 15 percent by volume . While
waterborne coatings are in use at anumber of coil coating facilities, they are not availablein
formulations that are suitable for al end product applications. The choice of waterborne versus solvent
borne coatings usualy depends on the end use of the coated meta and the type of metd used. The
most prevaent use of waterborne coatingsis on duminum used for Sding in the congtruction industry.
Other uses include printing plates, suspended ceiling systems, and body and endstock for food cans.

High-solids coatings in the form of plastisols, organosols, and powder are also used to some
extent by the coil coating industry. Because these coatings have alower organic solvent content,
potentid organic emissons are lower than from the other, more commonly used coatings. However,
these coatings dso have limited applicability and are not available in formulations suitable for use on all
end products. Typica usesfor these coatings are resdential siding, drapery hardware, and other
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products.

Little data have been identified that represent the HAP content of coatings used in the meta coil
surface coating industry. Information provided by one of the coating suppliers® for three typical
coatings showed HAP contents ranging from about 5 to 28 percent by weight. Reported data from the
MACT database indicate that HAP contents for al coatings used in the coil coating industry range from
0 to 95 percent by weight, with an average reported vaue of approximately 16 percent.

Table 3-1. Typical CoatingsUsed in Metal Cail Surface Coating

Volatile Content

Codtings (Weight %)
Acrylics 40-45
Adhesives 70-80
Alkyds 50-70
Epoxies 45-70
Fluorocarbons 55-60
Organosols 15-45
Phenolics 50-75
Hadtisols 5-30
Polyesters 45-50
Silicone Acrylics & Polyesters 35-60
Urethanes 60-75
Inks 50-65
Solution Vinyls 75-85
Vinyls 60-75

Source: Reference 4.

3.4 PROCESS DESCRIPTIONS, CURRENT INDUSTRY PRACTICES, AND EMISSION
SOURCES
Although specific stepsin a coil coating operation differ between plants, most have a common
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series of geps that include storage and handling of raw materias and a coating line that includes a wet
section and one or more coating operations congsting of a coating application ation, a curing oven,
and aquench area. Mogt plants also generate wastewater and have some type of wastewater
trestment system. The following paragraphs provide brief descriptions of the common operations found
on coil coating lines and provides genera information regarding potentid HAP emissons.

3.4.1 Storage and Handling of Coatings and Other Materials

Many of the coatings, solvents, and wet section chemicals are ddlivered and stored in 55 gallon
drums but may aso be ddivered and stored in totes, which are transportable containers with a capacity
generdly in the range of from 200 to 500 galons. Some plants dso receive raw materidsin bulk by
tank trucks or rail cars and store the materidsin bulk storage tanks. These tanks may be located inside
abuilding or may be outdoors either above ground or underground. For raw materias delivered and
gored in drums or totes, no emissions should occur during normal storage provided thet they typicaly
are kept sedled and generdly do not lesk. Emissions would only occur when the drums or totes are
opened.

Where coatings are delivered by tank truck or rail car, working loss emissions occur when the
coatings are pumped from the delivery vehicle to bulk storage tanks. Some tanks are vented to the
tank trucks while they are being filled, thus making working losses negligible. During storage, daily
temperature fluctuations generate breathing loss emissions. Breathing losses would be expected to be
low for tanks that are underground or enclosed in controlled temperature environments relative to tanks
that are outdoors, above ground and exposed to diurna temperature cycles. Based on data from the
MACT database, emissons from storage tanks account for gpproximately 2% of nationwide HAP
emissons from meta coil surface coating operations.

Before application of the coatings to the cail, the coatings are typicdly sirred. They may aso
be thinned with solvent to adjust the viscosity. In some cases, coatings are mixed together. One
example is mixing to achieve a particular color. Another example is the blending of excess coatings
together to use as abacker. Another coating modification operation, intermixing, involves adding
ingredients to perform coating color tinting (with no pigment dispersion). Data from ICR responses
indicate that emissons from mixing and thinning account for gpproximately 3.5% of nationwide HAP
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emissons from metd coil surface coating operations.

3.4.2 Wet Section Pretreatment

The wet section of ametd coil surface coating line includes cleaning steps that may use water,
caudtic cleaners, brushing, or acid treatment. Processes may include spray gpplications of materias or
may include submersion of the metd gtrip. Specific processes included in the wet section depend on
the type of metad subgtrate, characterigtics of the coatings to be applied, and other parameters. The
chemicd treatments used in the wet section may contain HAP. Data from ICR responses indicate that
HAP emissions from wet section operations account for gpproximately 0.29% of nationwide HAP
emissons from metd coil surface coating operations.

3.4.3 Coating Application Stations

At the coating application stations, coatings are applied by rollersto one or both surfaces of the
meta dirip as it passes through the station. Emissions of HAP occur when HAP-containing solvents
contained in the gpplied coatings evaporate. It is estimated that between 0 and 15 percent of the
coating solvent evaporates a the coating station °. Data from the MACT database indicate an average
of gpproximately 9.1 percent of coating solvent evaporation taking place at the coating sation. If
HAP-containing cleaning solvents are used, emissions of HAP aso occur during cleaning of the paint
rollers and other parts of the application station between coating sessons or when a color change is
made. Cleaning may be carried out in place using solvent and rags, or portions of the coaters may be
removed for cleaning. Datafor HAP emissons from parts and equipment cleaning were available for
40 percent of the facilities that returned ICR responses. For these facilities, parts and equipment
cleaning HAP emissons account for gpproximately 4 percent of nationwide HAP emissions from meta
coil surface coating operations.

At many plants, the coating application stations are enclosed in rooms. Because air is drawn
into the ovens from these rooms, it is generaly believed that alarge fraction, and in some cases dl, of
the solvent that evaporatesin this areais captured by the ovens. Hoods or "snouts' may be used to
increase the fraction of solvent emissions captured by the ovens. Plants may aso use smdler coating
station enclosures, which require less ventilation air, and are not occupied by workers except when the

enclosure is opened for maintenance or ingpection. On lines that do not have coating rooms or smaller

3-8



enclosures, an exhaust hood is frequently ingtaled directly over theroll coaters to exhaust the solvent
that evaporatesin that area. 1n these cases, the hoods may be exhausted to the ovens, a control
device, or to the atmosphere. Some plants do not use hoods or enclosures around the coating
application stations; therefore, the maority of the solvent evaporated at the coating station would be
emitted to the atmosphere. Data from the MACT database indicate that permanent total enclosures,
partia enclosures, hoods, floor sweeps, extra ventilation to control devices, wals around coating
dations, and oven extensions are used throughout the metal coil coating industry as enclosure and
capture methods.
3.4.4 Curing Ovens

After coatings are gpplied to the surface of the meta gtrip, the strip enters an oven where heat
is gpplied to evaporate the organic solvent and water contained in the gpplied coatings. An estimated
85 to 100 percent of the organic solvent content of gpplied coatings evaporate ingde the curing ovens
10, Datafrom the MACT database indicate an average of approximately 90 percent of the organic
solvent content of applied coatings evaporating insde the curing ovens. Mot curing ovens used in coil
coating operations are direct fired and use naturd gas asfud. Many ovens are designed to use
propane as a backup fud in case of naturdl gas curtailments. Ovens hested by fud oil or eectricity are
used in some plants, but to a much lesser extent than those heated by naturd gas. The heat input to the
ovens mugt be sufficient to evaporate the solvent in the coatings, to bring the meta and coatings up to
the design temperature, usudly in the range of 375 to 600 °F, to replace the heat lost from the ovens by
radiation and conduction, and to heat dilution air to oven operating temperature. Oven ventilating air
(or dilution ar) isnormdly the largest Sngle factor in the totd oven heat load. Data from the MACT
database indicate an average oven exhaust gas temperature of approximately 560 degrees Fahrenheit.

Solvent borne coatings, if uncontrolled, would result in higher organic emissons from the oven
than either waterborne coatings or high solids coatings. Emissions of HAP compared to organic
emissions depend on the proportion of HAP as compared with non-HAP solvents in the coatings.
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3.4.5 Quench Area
When the meta gtrip exits the curing oven, it is cooled, usudly by awater spray, an ar spray,

or acombination of the two before being repackaged as a coil or passing to another coating station.

An estimated 0 to 2 percent of the organic solvent in the applied coatingsis released in the quench area
11 Datafrom ICR responses indicate an average of approximately 0.6 percent of the organic solvent in
the applied coatingsis released in the quench area. The quench areais normdly an enclosed area
adjacent to the exit from the curing oven and a large fraction of the emissons rdleased in thisareaare
estimated to be captured by the oven ventilation syssem. However, at some plants, the quench arealis
vented directly to the atmosphere.

3.4.6 Wadtewater Handling and Treatment

Most plants generate wastewater from wet section operations, quenching operations, or both.
Based on data from ICR responses, organic solvents are not typicaly used in the wet section.
Conseguently, not much organic solvent gets into plant wastewater. Response data from the ICRs
indicate that wastewater handling and treatment operations account for gpproximately 0.07 percent of
nationwide HAP emissions from metd coil coating operations. Coil coating wastewater may contain
chromium compounds, but the potentia for air emissons of these compoundsis small. Wastewater
may aso be generated by clean up activities a plants that use waterborne coatings.
3.4.7 Basdline Emissions

Information collection requests were sent to 110 companies performing meta coil coating
operations that were identified through literature sources and stakeholder contacts. Responses were
received from 119 facilities. Twenty-six of those facilities indicated that they are not coil coaters, 2
provided data showing that the facility coats foil only, and two facilities were not in operation in 1997.
Therefore, 89 coil coating facilities returned completed ICRS; 14 companies did not respond to the
questionnaire. The surveyed facilities were asked to provide facility HAP emissons from metd coil
surface coating operations as well as HAP emissions from specific unit operations associated with metal
coil surface coating. Totd nationwide HAP emissions from meta coil surface coating operations were

caculated to be 2484 tonsin 1997 by summing facility HAP emissions reported by these facilities.
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4.0 EMISSION CONTROL TECHNIQUES *?

4.1 INTRODUCTION

The emission reduction techniques in use by the meta coil coating industry that have been
identified to date primarily are related to coating gpplication and curing ovens. There are two main
approaches to limiting HAP emissons in the coil coating industry. The gpproach mast commonly used
isto improve capture and control systems. For most coil coating facilitiesin the indusiry, oven
emissons are typicaly controlled by the use of therma or catdytic incinerators which may be located
indde or outsde the ovens. Mogt plants employ some form of heet recovery to improve the overal
energy efficiency of the coil coating operation. The second gpproach, focusing on pollution prevention,

involves using low-HAP or HAP-free materias.

4.2 CAPTURE SYSTEMS
Capture systems are designed to collect solvent-laden air and direct it to a control device. At
many coil coating facilities, the coating gpplication stations are enclosed in rooms. I a source of
emissonsis contained in aroom or building such that the entire ventilation air is directed to the control
device, the capture efficiency is essentially 100 percent 3. Thistype of capture systemiscdled a
permanent total enclosure (PTE). EPA Test Method 204 outlines the five criteria necessary for
operding a PTE; briefly, they are asfollows:
C Any naturd draft opening (NDO) shall be at least 4 equivaent opening diameters from each
emisson source. An equivaent diameter is equa to the diameter of acircle that has the same

area as the opening.

4-1



C Thetotal area of combined NDOs shal not exceed 5% of the total surface areathe enclosure
induding the floor and celling.

C The average face velocity (FV) of air through the NDOs shdl be at least 200 feet per minute
and the direction of flow shal beinto the enclosure.

C All access doors and windows not included as NDOs shall be closed during routine operation
of the process.

C All exhaust gases from the enclosure must be directed to a control device .

Datafrom the MACT database indicate that approximately 49 percent of the surveyed facilities use
permanent total enclosures.

The MACT database information aso indicates that partia enclosures, hoods, floor sweeps,
extraventilation to control devices, walls around coating stations, and oven extensons are used
throughout the meta coil coating industry as enclosure and capture methods. According to the
responses, approximately 19 percent of the surveyed facilities use a least partia enclosures, 24 percent
reported the use of at least hoods, 14 percent reported using at least floor sweeps, approximately 20
percent reported at least the use of extra ventilation to a control device, 10 percent reported at least the
presence of walls around coating stations, 29 percent reported using & least oven extensions, and
approximately 7 percent reported “other”, with those answers ranging from “enclosed room under
negative pressure with an exhaust fan that is discharged into the oven” to “applicator is open, oven
exhaust uncontrolled.”

4.3 CONTROL DEVICES

Oven emissonsin the coil coating industry are typically controlled by the use of thermd or
catdytic incinerators. These devices may be located inside or outside the curing ovens. Data from the
MACT database indicate that 72 facilities operate incinerators on their coating lines, 10 facilities
reported operating with no incinerators. There were 105 controlled coil coating lines; of the 105
controlled lines, 79 lines were controlled with thermd incinerators and 24 lines with catalytic oxidizers.

Two lines were controlled with condenser/scrubber systems. In generd, dl of the metd coil surface
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coating facilities with control devices that responded to the survey have smilar capture and control
systems. The reported data on capture and control device destruction efficiency consisted of test data,
mass balance comparisons, vendor guarantees, and engineering judgement.

4.3.1 Themal Incineration

Thermd incinerators use a flame combined with a chamber to convert HAP-containing,
solvent-laden ar into carbon dioxide and water. An incinerator typically conssts of arefractory-lined
chamber equipped with one or more sats of burners. The contaminated airstream is passed through the
burners and heated above its ignition temperature. The hot gases then pass through one or more
residence chambers where they are held for a certain length of time to ensure complete combustion °.

The most important factors to consider in the operation of atherma incinerator are combustion
temperature and residence time because these parameters determine the incinerator’ s destruction
efficiency. In addition, a a given temperature and residence time, destruction efficiency is aso affected
by the degree of turbulence (mixing) of the emission stream and heated combustion gasesin the
incinerator 6. Datain the MACT database indicate that metal coil coating fadilities typically operate
incinerators at a temperature of 1400 degrees Fahrenheit. Mogt facilities dso employ continuous
monitoring for this parameter.

Destruction efficiencies of up to 99+ percent are achievable with therma incineration at inlet
stream HAP concentrations as low as 100 parts per million by volume (ppmv). Even though they
accommodate smdl fluctuaionsin flow, thermd incinerators are not well suited for sreams with highly
variable flow because reduced residence time and poor mixing caused by increased flow conditions
decrease the completeness of combustion; this causes the combustion chamber temperature to fall and
decreases destruction efficiency .

Thermd incineration istypicaly applied to emisson streams that are dilute mixtures of HAP and
ar. Inthese cases, dueto safety consderations, the concentration of pollutantsis routingly limited by
insurance companies to 25 percent of the lower explosive limit (LEL) for the pollutant(s) in question.
The LEL for aflammable vapor is defined as the minimum concentration in ar or oxygen a and above
which the vapor burns upon contact with an ignition source and the flame spreads through the
flammable gas mixture ®. Thus, if the pollutant concentration is high, dilution may be required.
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The hegting of the exhaust stream to the high incineration temperatures requires large amounts
of energy unless some means of heat recovery isincorporated into the system. Severa concepts of
heet recovery are used in the coil coating industry. These include direct recycle of a portion of the oven
atmosphere through internal oven burners or incinerators, the use of regenerative hesat exchangers, and
the use of recuperative heat exchangers. Waste hegt boilers are dso employed in conjunction with
some of these systems. Steam from these boilers can be used in the wet section of the coil coating line
or in other processes in the facility.

Datafrom the MACT database indicate that 11 percent of the facilities reporting control device
data reported the use of regenerative oxidizers. Likewise, 7 percent reported the use of recuperative
oxidizers. Reported data from the MACT database indicate an average vaue of heet recovery of 39
percent.

4.3.2 Catalytic Incineration

Catalytic incinerators operate on the same basic principles as thermd oxidizers but contain a
catalyst. The catalyst causes the oxidation reaction between the solvent and air to occur at alower
temperature for the same solvent concentration and compostion; therefore, catalytic units require less
fue to heat the oven exhaust gases to combustion temperatures, and they have alower exhaust
temperature than equivaent thermd incinerators.

Ingtdlation cogts for catdytic incinerators are comparable to those of therma oxidation units,
but cataytic incinerators are generdly smaller than equivaent thermad systems, resulting in a space
savings over athermd system. These savings are offset by the cost of the catalysts, which are noble
metals or metal oxides. One of the most commonly used cataystsis platinum and its sats.

In some sStuations, problems may be encountered with the use of catalytic incineration systems.
The mgor problem is catalyst deectivation. Materids such as phosphorus, bismuth, lead, arsenic,
antimony, mercury, iron oxide, tin, zinc, sulfur, and halogensin the emisson stream can poison the
catdyst and adversdly affect its performance. Some of these eements may be present in the pigments
used in some coil coetings. The catadyst may be masked by high molecular weight organics, duming,
and slica dusts and may be suppressed by halogens and sulfur, each of which can be present in some
coating formulations. However, recent advances have produced cataysts that are relatively tolerant of
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compounds containing sulfur or chlorine. These new catalysts are Sngle or mixed metd oxidesthat are
supported by amechanically strong carrier. Catalysts such as chrome/aduming, cobalt oxide, and
copper oxide/manganese oxide have been demonstrated to control emission streams containing
chlorinated compounds. When a catalyst becomes deactivated or masked, it must be regenerated or
cleaned. The time necessary for cleaning/regeneration can vary from afew hoursto aday. Cady< life
islimited by thermd aging and loss of active Stes by erosion, attrition, and vaporization. With proper
operating temperatures and temperature control, these processes are normaly dow, and satisfactory
performance can be maintained for 2 to 5 years before replacing cataysts °.

Factors affecting the performance of catdytic incinerators are: 1) operating temperature
(operating temperature a the catayst bed inlet and the temperature rise across the catalyst bed), 2)
gpace velocity (reciprocal of residence time), 3) pollutant composition and concentration, 4) catayst
properties, and 5) presence of poisong/catayst inhibitorsin the emissons stream. The operating
temperature for a particular destruction efficiency is dependent on the concentration and composition of
the pollutant in the emission stream and the catalyst type. Typicdly, the concentration of flammable
vapors in HAP emisson streams containing air is limited to less than 25 percent of the LEL for safety
requirements *°.

Space velocity is the volumetric flow rate of the combined gas stream (i.e., emisson stream,
supplementd fud, and combustion air) entering the catalyst bed divided by the volume of the catayst
bed. At agiven space velocity, increasing the operating temperature at the inlet of the catalyst bed
increases destruction efficiency. At agiven temperature, as space velocity decreases (i.e., as resdence
time in the catalyst bed increases), destruction efficiency increases. Catdytic incinerators can achieve
overal destruction efficiencies for HAP of about 95 percent with space velocities in the range of
30,000-40,000 hr* with precious meta catalysts, or 10,000-15,000 hr* with base metd cataysts.
However, larger catalyst volumes and/or higher operating temperatures are required to achieve higher
destruction efficiencies (i.e., 99 percent). The 95 percent destruction efficiency can be achieved at inlet
stream HAP concentrations of 100 ppmv .

After oxidation of the emisson stream, the energy in the flue gases leaving the catdyst bed may

be recovered. Ways of recovering flue gasesinclude 1) use of arecuperative heat exchanger to
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prehesat the emission stream and/or combustion air, or 2) by use of the available energy for process heeat
requirements (e.g., recycling flue gases to the process, producing hot water or steam, €tc.).

Traditiondly, the industry members that have found cataytic incineration suitable for their
operations are the captive coaters that coat only afew different products with alimited number of
coatings. These coaters can control the coating materids used to insure that no chemica poisons are
present to deactivate the catdysts. In contrast, for toll coaters, who must often use awider variety of
coatings specified by their customers, the chance of catdyst poisons being introduced into the cataytic
incineration system is proportionately grester. Datafrom the MACT database indicate that 75 percent
of the facilities reporting catdytic incinerator use reported being captive coaters with an average of 99.5
percent by weight of coatings applied in captive processes.

4.4 PERFORMANCE OF CONTROLS

Theinformation concerning the level of HAP emissions from coating application and curing
collected in the metd coil surface coating MACT survey included the capture efficiency for each
coating gpplication area or for the entire coating line and the destruction efficiency of the control device
receiving the HAP emissons. The data from the MACT database indicate capture efficiencies ranging
from 86.4 percent up to 100 percent and destruction efficiencies ranging from 84 percent up to 99.99
percent. The industry-wide average capture efficiency is 97.3 percent and the industry-wide average
destruction efficiency is 96.9 percent.

45 POLLUTION PREVENTION MEASURES

Pollution prevention involves reducing or diminating waste where it originates and includes
practices that increase efficiency in the use of raw materids. Inthe metd coil coating industry, pollution
prevention measures include the use of waterborne coatings, powder coatings, and work
practices/housekeeping dternatives.

According to datain the MACT database, the average HAP content of solvent-borne coatings
used in the meta coil coating indudtry is greater than 40 percent. One method of reducing HAP
emissons from the metd coil coating processis to use coatings that have been reformulated to contain
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lessHAP. Tothisend, severd facilitiesin the coil coating industry use waterborne coatings exclusvely.
Data from the MACT database indicate that 10 facilities use only waterborne coatings. For these
facilities, the average by-weight HAP content of the coatings ranged from 0.1 percent to 15.7 percent.
The average vaue for the 10 facilities usng only waterborne coatings was 5.1 percent. The dataiin the
MACT database also indicate that for 30 coil coating lines, a least 50 percent by volume of the
coatings applied were waterborne coatings. The average by-weight HAP content of these coatings
was 5 percent.

Powder coatings have not been used to an appreciable extent in the coil coating industry,
presumably due to technica problems in gpplication and the limited sdection of suitable coatings for
metd coil coated products. No facilitiesin the MACT database use powder coatings.

Work practices and housekeegping involve human activities undertaken to reduce emissions or
waste such as operator training, management directives, and work procedures or other techniques for
conducting emission or waste generating processes. Data from the MACT database reved that severd
types of work practices and housekeeping techniques are being used, including the following:

C Improving subgtrate pretrestment methods to control the amount of chemicas being discharged
for treatment
C Optimizing production run scheduling to generate long production runs per color to reduce

color changeovers

C Keeping dl containers covered a al times except during filling and emptying operations

C Cleaning coating rolls and pans insde enclosad coating booths to insure that emissons are
captured and controlled

C Keeping al solvent soaked rags in closed containers

C Reducing paint spillage when filling totes

C Improving paint inventory systems by tracking and recording paint consumption on arevised
manufacturing order which facilitates the prioritization of drums of paint such that the shdf lifeis
not exceeded, thus reducing the amount of hazardous waste resulting from degraded paint

C Conducting employee training and awareness programs to ad in the implementation of process

changes designed to minimize paint related waste generation
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C

Conducting training and department housekeeping ingpections.
Based on data collected in a survey conducted by the Nationa Coil Coaters Association

(NCCA) %, the following work practices were identified for coating line cleanup

operations:

C

Cleaning solvent istypicaly transferred into closed containers which are then used to dispense
the solvent at the production line

Soak tanks used for cleaning rollers or other miscellaneous parts removed from the line are
typically equipped with covers

Containers that are typicaly used to collect liquid waste are typicaly equipped with covers
Solvent soaked rags are stored in closed containers or are compressed to remove free solvent

before storage.

The NCCA'’ s data andlys's aso indicated that open top containers or vessals were typically used for

mixing and blending and the mgority of the plants were conducting mixing and thinning operationsin

aress of the plant that were not vented to a control device.
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5.0 MODEL PLANTSAND COMPLIANCE OPTIONS

5.1 INTRODUCTION

This chapter presents the five modd plants developed as parametric descriptions of the coating
gpplication and curing operations on ameta coil surface coating line and the approach followed to
specify the mode plants. This chapter dso presentsthe MACT floor determination for the meta coil
surface coating source category and the compliance options representing the MACT floor. No options
more gringent than MACT floor were identified.

The modd plants were used to estimate the control costs presented in Chapter 7 and the
environmenta and energy impacts presented in Chapter 6 resulting from conformance with the

compliance options.

5.2 MODEL PLANTS®?2

The coatings applied in the metd coil surface coating industry can be classified as solvent-borne
and waterborne, with the vast mgority of the coatings applied being solvent borne. Volume of solids
gpplied annually was determined to be the best parameter in the database to serve asthe basis for the
sze of the coating line applying solvent-borne coatings. Therefore, the volume of solids applied was
used to define four different Szes of mode plants. The coating lines gpplying solvent-borne coatings in
facilitiesin the database were grouped by volume of solids gpplied annudly as follows:

! Modd Plant No. 1, less than 50,000 gallons of solids applied per year

! Mode Plant No. 2, between 50,000 and 100,000 gallons of solids applied per year

! Mode Plant No. 3, between 100,000 and 200,000 gallons of solids applied per year
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1 Model Plant No. 4, more than 200,000 gallons of solids applied per year.

For each size modd plant, average values across the coating lines in each size category were caculated
for each parameter used to describe the model plant. Tables 5-1 through 5-4 present the model plant
parameters for the four different Szes of modd plants representing coating lines gpplying solvent-borne
coatings.

Five plants have been identified in the metd coil surface coating database that gpply only
waterborne coatings and do not use add-on controls to reduce HAP emissions from coating. Since the
emission characterigtics are different for waterborne coatings compared to solvent-borne coatings and
for four of the facilities, the HAP emissons are consderably lower than for Modd Plants 1 through 4, a
fifth mode plant was defined to represent a coating line applying waterborne coatings. Average vaues
across the waterborne coating lines were calculated for each parameter used to describe the model
plant. Table 5-5 presents the parameters for the waterborne coating line mode plant.
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Table5-1. Modd Plant Parametersfor Model Plant No. 1

Annud operating time: 4270 hours
Annud coating time?: 2990 hours
Annua gdlons of solids gpplied: 13,700 gdlons
Coating: Solvent-borne, 35% HAP by weight; 41% solids by
weight
Ovens®:
Number 1

Maximum solvent concentration25% L EL

Solvent capacity 56 gdlons/hour
Air flow 9333 ACFM
Exhaust temperature 410 °F

a Annua coating time is estimated to be 70% of annual operating hours.

b Parameters are given on a per oven bass.
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Table5-2. Modd Plant Parametersfor Model Plant No. 2

Annud operating time: 5300 hours
Annud coating time?: 3710 hours
Annua gdlons of solids gpplied: 79,500 gdlons
Coating: Solvent-borne, 40% HAP by weight; 35% solids by
weight
Ovens®:
Number 1

Maximum solvent concentration25% L EL

Solvent capacity 51 gdlong/hour
Air flow 8500 ACFM
Exhaust temperature 515 °F

a Annua coating time is estimated to be 70% of annual operating hours.

b Parameters are given on a per oven bass.



Table5-3. Modd Plant Parametersfor Model Plant No. 3

Annud operating time: 7700 hours
Annud coding time 5390 hours
Annua gdlons of solids gpplied: 129,000 gdlons
Coating: Solvent-borne, 41% HAP by weight; 49% solids by
weight
Ovens®:
Number 2

Maximum solvent concentration25% L EL

Solvent capacity 88 gdlons’hour
Air flow 14,700 ACFM
Exhaust temperature 710 °F

a Annua coating time is estimated to be 70% of annual operating hours.

b Parameters are given on a per oven basis.
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Table5-4. Modd Plant Parametersfor Moded Plant No. 4

Annud operating time: 7700 hours
Annud coating time?: 5390 hours
Annua gdlons of solids gpplied: 293,000 gdlons
Coating: Solvent-borne, 13% HAP by weight; 59% solids by
weight
Ovens®:
Number 2

Maximum solvent concentration25% L EL

Solvent capacity 98 gdlons’hour
Air flow 16,300 ACFM
Exhaust temperature 470 °F

a Annua coating time is estimated to be 70% of annual operating hours.

b Parameters are given on a per oven basis.
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Table5-5. Modd Plant Parametersfor Moded Plant No. 5

Annud operating time: 2660 hours
Annud coating time?: 1860 hours
Annua gdlons of solids gpplied: 40,300 gallons
Coating: Water-borne, 3.5% HAP (glycol ethers) by weight;
49% solids by weight
Ovens:
Number 1
Solvent capacity 1.4 galong’hour (14 gdlons water/hour)
Air flow 6650 ACFM
Exhaust temperature 295 °F

a Annua coating time is estimated to be 70% of annual operating hours.

S5-7



5.3 COMPLIANCE OPTIONS
5.3.1 Criterion for Evaluating HAP Emission Reductions from Metal Coil Surface Coating

Operations
The MACT floor for metal coil surface coating was evaluated on an emission source or unit

operaion badsrather than on a plant-wide bas's, because, in generd, the facilities in the metd coil
surface coating source category capture and control emissions from their HAP emission sourcesin this
same manner.

From aHAP emission source andysis of the metd coil surface coating survey responses, it was
found that coating gpplication and curing are the largest sources of HAP emissons at metd coil surface
coating facilities. On a nationwide basis, the portion of tota facility HAP emissions attributed to coating
gpplication and curing by respondents to the metal coil surface coating MACT survey was
approximately 90 percent.

Other sources of HAP emissions associated with meta coil surface coating include storage
tanks, wet section operations, coating mixing/thinning operations, quenching, parts and equipment
cleaning, and wastewater operations. Few of the surveyed facilities reported controlled HAP emissions
from these sources, though some facilities reported the use of work practices that are not attributed
with anumerica level of control to limit HAP emissons. For facilities that reported control of HAP
emissions from these sources, the data were not sufficiently detailed to determineif the reported control
represented the facility level of control or the control for one unit operation of this type out of severd in
the facility. For example, mixing may be performed in amix room and & the application sation. It was
not clear from the responses if afacility reporting mixing in a permanent total enclosure vented to a
control device conducted al mixing at thisleve of control or possibly just the mixing at the coating
goplication gation. The limited data available from the metd coil surface coating survey for these
operationsis inadequate to determine floor levels of control.

Theinformation concerning the level of HAP emissions from coating application and curing
collected in the metd coil surface coating MACT survey included the capture efficiency for each
coating gpplication area or for the entire coating line and the destruction efficiency of the control device
recelving the HAP emissons. The OCE for the coating line gpplication and curing could be caculated
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from thisinformation. Because this information was the vadue that was most common among dl the
data available, and because it was determined that the coating application and curing OCE was the
vaue that was most corrdlated with HAP emissions, coating application and curing OCE was used as
the bass for the MACT floor caculations for coating lines. The gpplication and curing OCE for the
facilitiesinthe MACT floor was cdculated as afacility-wide average, to incorporate the effects of
averaging across coding lines in facilities with more than one coating line.

5.3.2 Consderation of Data Quality in Evaluating HAP Emisson Reductions from Metal Cail

Surface Coating HAP Sour ces

There are a number of data quality issues that were consdered in determining the MACT floor
for the metd coil surface coating industry. These issues raised questions concerning the
representativeness of the data in terms of what OCE the facilities can achieve in daily operations and
over the entire year versus what facilities report; the quaity of the metal coil surface coating capture
efficiency data; and the practicd limitations of coating line capture systems.
5.3.2.1 Representativeness of the Control Device Performance Data in the M etal Cail

Surface Coating MACT Database.

The meta coil surface coating industry has noted that reported destruction efficiencies can differ
from those actudly achieved in daily operation. Theindustry reports that efficiencies determined by
testing are generally measured during the initia compliance test, when the control deviceis new 2.
Dedtruction efficiency will gradudly degrade with age (e.g., because of leaking heet exchangers or
leaking isolation valves), so that the reported destruction efficiency may not be representetive of the
efficiency actudly being achieved by control devices that have been in operation severd years.
Furthermore the industry notes that when afacility reports an efficiency based on testing, it is usualy
based on test methods thet cal for averaging the results of three source tests of the inlet and outlet
emissons from the control device. These tests are generdly rdatively short in duration (approximatey
one hour). Depending on the conditions of operation during these tests, eg., inlet HAP loading to the
control device, the control efficiency data acquired from the meta coil surface coating industry may not
be representative of control device performance over the entire range of norma facility operation and

over longer time periods.
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An important operating parameter at meta coil surface coating facilities that can cause control
device test resultsto differ from control device performance during normal operation isthe variation in
loading rates. It is possible that during compliance tests, the inlet HAP loading (i.e., the amount of HAP
volatilized from the metd coil surface and exhaugted to the control device) is much higher thanit is
during norma operations. This Stuation may result in artificidly high destruction efficiency rates
achieved during tegting. For example, therma oxidizerstypicdly achieve high levels of control, such as
the greater than 99 percent destruction efficiencies reported by some facilitiesin the MACT database,
when their inlet loadings are high. Therefore, it is possble that differences in reported destruction
efficienciesin the metd coil coating database may only be aresult of variaion in test conditions. The
wide range of inlet loadings (from less than 100 ppmv to 14,000 ppmv) reported by metd coil surface
coding facilities and the range of inlet loadings reported by individua facilities (as much as 3000 ppmv
difference between minimum and maximum |loadings) indicate that inlet loadings do fluctuate because of
the batch nature of the coating process (i.e., different products with different coating specifications are
often produced on the same line throughout the day). Therefore, inlet loadings will likely often be lower
than the inlet loading when the facility undergoes source testing for compliance purposes.

Asadgep in the data validation process, available literature was reviewed and therma oxidizer
vendors were contacted to determine maximum destruction efficiencies that could be expected for
thermd oxidizers®. The literature review on thermal oxidizersindicated that 99 percent destruction
efficiency is achievable under ided conditions, but that lower efficiencies are typically achieved under
normal operating conditions. For example, the alternation between beds in a regenerdtive thermal
oxidizer typicaly results in somewhat lower destruction efficiencies than are achieved in a conventiond
recuperative therma incinerator, generally below 99 percent °. The lower destruction efficiency for
regenerative thermd incinerators has been attributed in part to valve lesks within the system.

Teephone surveys of thermd oxidizer manufacturers indicated that 98 percent is the routine
guarantee for regenerative or recuperdive therma oxidizers. Typicdly, this guarantee only coversthe
first year of operation due to potentia destruction efficiency degradation caused by operationd factors
®. Vendors confirmed that long-term performance likely degrades because of |eakage problems.
Typicaly, vendors reported that untreated gas leaks into the treated gas stream through deterioration of
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heet exchange systems or leskage through isolation vaves used on multiple chamber regenerative units.
In addition, a study conducted by EPA 7 concluded that 98 percent VOC reduction, or 20 ppmv by
compound exit concentration is the highest control level achievable by dl new incinerators, even though
individua units may achieve higher efficiencies. Thisleve is expressed as both percent reduction and
ppmw to account for the leveling off of exit concentrations asinlet concentrations drop below 2000
pPMW.

Because of the practicd limitations of the metal coil surface coating survey and other industry
research, information on the specific test conditions for the control efficiency data collected was not
avallable. For this reason and the various factors described above, the determination of the MACT
floor for meta coil surface coating took into account the likelihood that the meta coil surface coating
survey responses included only “best case” data, which do not reflect degradation in performance over
time or normd variationsin coil coating operations over extended time periods.
5.3.2.2 Quality of Metal Coil Surface Coating Capture Efficiency Data.

Because of the high capture efficiencies reported in the metal coil coating MACT database, a

data vaidation effort was undertaken to determine the basis of the high capture efficiency dams®. The
focus of the data vaidation was to ascertain whether the appropriate EPA reference test methods had
been used to verify the reported capture efficiencies. The MACT database included 33 lines operating
with permanent total enclosures (PTE) without indication that the enclosure had been properly verified
using EPA Method 204 or Procedure T. The MACT database also included 17 lines operating without
aPTE and reporting capture efficiency above 95 percent, but did not indicate that the capture efficiency
for these lines had been measured in accordance with the latest EPA guidance. A telephone survey ° of
each of the above-referenced lines was conducted to verify the basis for the reported capture
efficiency. The results of the data vaidation can be summarized asfollows
C Of the 33 lines reported to be operating with PTES, 20 lines had been properly verified as
PTEs using either Method 204 or Procedure T. The remaining 13 lines had not been formally
tested against the Method 204 criteria.
C Of the 17 lines operating without a PTE, but reporting 95 percent or higher capture efficiency,
8 had not run a capture efficiency test and were relying on an engineering assessment to
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estimate capture efficiency. Three of the 17 lines were tested by a mass balance procedure that
involved using Method 24 to determine coating volatile matter content and Method 25 to
measure VOC emissions and that did not meet EPA precision or test method criteria. The
remaining 6 lines conducted an appropriate test (typicaly atemporary total enclosure
procedure).

5.3.3 MACT Floor Deter mination

For thisandyss, EPA determined that dl of the 89 facilitiesin the meta coil surface coating
MACT data base were mgor or synthetic minor facilities with coating lines. Therefore, this set of 89
facilities was used to identify the top performing 12 percent of facilities for coating line control.
5.3.3.1 Floor for Overall Control Efficiency.

The coating line overdl control efficiency (OCE) was caculated for dl of the facilities with

sufficient information in the deta base as afacility-wide average, i.e,, as an average of dl of the coating
lines at afacility (that accounts for the effect of averaging across coating lines) The cdculation
procedure conssted of caculating an arithmetic average facility capture efficiency (arithmetic average
for dl gpplication gations or lines, depending on the reported data), an arithmetic average facility
destruction efficiency (arithmetic average for al gpplication stations or lines, depending on reported
data), and an average facility OCE (product of average facility capture efficiency and average facility
destruction efficiency.) Table 5-6 presents the average facility OCE for al facilitiesin the MACT
database with sufficient non-CBI information to calculate the average facility OCE. For facilitieslisted
in the table without an average facility OCE, the reason the OCE was not calculated (no contrals,
information not available, or CBI) is noted.

As has been described previoudy, some facilities reported OCE' s that could not be
substantiated based on the data provided supporting reported capture efficiency. Facilitieswith
unsubgtantiated OCE’ swere not used in the MACT floor determination. Removing facilities with
unsubstantiated OCE' s from the MACT floor facilities resulted in the removal of six facilities, which
were replaced with the next best performing facilities with OCE’ s substantiated by Method 204 or
Procedure T verification of capture efficiency. The resulting top performing 12 percent of the facilities
arethe 11 fadilities identified in Table 5-6 as MACT-floor facilities.
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Table 5-6. Metal Coil Surface Coating Average Facility OCE ?

Facility OCEP Capture (%) © Control Device
No. (%) (%) ©
1 99.97 100.0 99.97
2 99.96 100.0 99.96
3 99.8 100.0 99.8
4 99.7 100.0 99.7
5 99.7 100.0 99.7
6 99.6 99.8 99.8
7 99.6 100.0 99.6
8 99.6 100.0 99.6
9 995 100.0 995
10 99.3 100.0 99.3
11 9.1 99.4 99.7
12 99.0 100.0 99.0
13 98.97 99.0 99.97
14 98.8 99.0 99.8
15 985 99.0 995
16 985 994 9.1
17 98.2 100.0 98.2
18 98.0 100.0 98.0
19 98.0 100.0 98.0
20 98.0 100.0 97.98
21 97.8 100.0 97.8
2 97.7 99.0 98.7
23 97.2 99.0 98.2
24 97.0 99.0 98.0
25 97.0 99.0 98.0
26 97.0 99.0 98.0
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Table 5-6. (Continued)

Facility OCEP Capture (%) © Control Device
No. (%) (%) ©
27 97.0 975 995
28 96.9 97.6 99.3
29 96.8 99.9 96.9
30 96.4 97.2 99.2
31 96.0 100.0 96.0
32 96.0 99.99 96.0
3 95.9 974 985
A 95.8 97.9 97.9
35 95.7 100.0 95.7
36 95.0 100.0 95.0
37 94.9 99.9 95.0
38 944 945 999
39 94.2 97.5 96.7
40 94.2 94.2 99.99
41 93.8 100.0 93.8
42 934 97.6 95.7
43 931 96.0 96.97
44 930 100.0 930
45 92.8 94.3 984
46 926 97.5 95.0
47 92.6 95.0 975
48 922 932 989
49 914 95.2 96.0
50 912 97.0 94.0
51 91.0 100.0 91.0
52 90.3 95.0 95.0
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Table 5-6. (Continued)

Facility OCEP Capture (%) © Control Device

No. (%) (%) ©
53 90.2 92.0 98.0
4 0.1 95.0 94.8
55 89.3 94.0 95.0
56 88.7 90.0 985
57 88.2 98.0 90.0
58 85.97 864 995
59 85.7 95.2 90.0
60 854 88.0 97.0
61 833 90.0 925
62 833 90.0 925
63 82.8 92.0 90.0
64 828 90.0 920
65 818 87.0 94.0
66 79.8 95.0 84.0
67 79.6 94.0 84.7
68 73.6 920 80.0
69 66.6 100.0 66.6
70 NC NC NC
71 NC NC NC
72 NAS® 95.7 NA

73 NC NC NC

74 NC NC NC

75 NC 90.0 NC

76 NC NC NC

7 NC 90.0 NC

78 NC NC NC
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Table 5-6. (Continued)

Facility OCEP Capture (%) © Control Device
No. (%) (%) ©
79 NA NA 914
80 CBIf CBI CBI
81 NA NA NA
82 NA NA 995
83 CBI CBI CBI
&4 CBI CBI CBI
85 CBI CBI CBI
86 CBI CBI CBI
87 CBI CBI CBI
88 CBI CBI CBI
89 CBI CBI CBI

& Includes average facility OCE for al facilitiesin the MACT database with sufficient non-CBI information to
calculate average facility OCE.

®  Product of average facility capture and control efficiencies as calculated from data reported by facility.

¢ Arithmetic average of datareported by facility if different efficiencies reported for different application stations
or lines.

4 NC=No Control

¢ NA =Not Applicable

f CBI = Confidential Business Information

NOTE: Capture efficienciesin italics were unsubstantiated by the data provided. The 11 MACT floor facilities are

highlighted.
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Table 5-7 presents a summary of the products in which the coil coated by the MACT-floor facilitiesis
used. Asshownin Table 5-7, the MACT floor facilities represent a number of industry segments,
including, but not limited to; building products, automotive products, office furniture, beverage lids and
appliances.

All of the top 12 percent MACT floor facilities use therma oxidizers and 8 of the facilitiesare
achieving 100 percent capture of gpplication station emissions through the use of
permanent total enclosures. Table 5-6 shows that the range of reported OCE for the top 12 percent
was 98.2 10 99.97 percent. The reported meta coil surface coating values show that controls on some
specific coating operations may be capable of achieving greater than 99 percent HAP destruction
based on 100 percent capture and destruction efficiency greater than 99 percent. The average OCE of
the MACT floor fecilitiesis 99.4 percent. However, to determine the level of emisson control
achievable with this technology, it isimportant to consider not only the level of control reported, but
aso the previoudy cited data quaity concerns as well as the control

Table5-7. MACT Floor Facility Products

Facility No. Products Reported in ICR Response
1 Meta building products
2 Beveragelids
3 CBI
4 Caling grids
5 Soffit, flashing, rain carrying products
6 Coil coated products
8 Automotive products - body panels and computer chasses
10 Gavanized ged and duminum grip
14 Auto ride control components, entry & garage doors, appliances and office furniture
15 Light fixtures, office furniture components, can lids, rainware, closet hardware, roll

up panel doors, metd building components, T-bar celling systems

17 Lawn sheds
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levelsthat EPA has generdly found to be achievable for this type of control technology. This gpproach
enaures that factors that affect control levels, such as variations in source operative conditions and inlet
loadings to the control device are accommodated in the sdlection of the MACT floor.

Because of the previoudy cited data quality concerns, a 98 percent facility-wide coating line
OCE was determined to be the MACT floor for existing sources. This OCE represents the use of
permanent total enclosure to achieve 100 percent capture of gpplication station HAP emissonsand a
therma oxidizer to achieve adedtruction efficiency of 98 percent. Previoudy cited information from
literature sources and vendors supports the determination of a destruction efficiency of 98 percent for
thermd incinerators. An OCE of 98 percent is attainable by dl of the facilitiesin the MACT floor
consdering the available information regarding the capture and control technologies currently used at
exigding sources in the metd coil surface coating industry.

A 98 percent facility-wide coating line OCE aso was determined to be the MACT floor for
new sources in the metd coil surface coating industry. No technology was identified that could achieve
a better OCE than the use of permanent tota enclosure to capture emissions from coating application
dations and atherma oxidizer to destroy HAP emissions from gpplication and the curing oven.
5.3.3.2 Eloor for Emisson Rate.

The EPA recognizes that some facilities may choose to limit their coating line HAP emissons
ether through a combination of low-HAP coatings and add-on controls or through the use of
waterborne coatings thet are pollution preventing. For example, the facilitiesin the metal coil surface
coating MACT survey reporting zero OCE a so reported using waterborne coatings. To alow for
these stuations, data from the metd coil surface coating MACT database were used to calculate an
dternative facility emisson rate limit. The facility HAP emisson rate was ca culated based on applying
the 98 percent MACT floor OCE to a pre-controlled facility HAP emission rate representative for this
indugtry. Therationde for thisis that the facility HAP emission rate should not be more stringent than
the controlled HAP emission rate that can be atained by a metd coil coating facility usng a
representative coating formulation and applying MACT floor control.

The caculation procedure conssted of defining a representative coating for thisindustry by
cdculating the average volume solids coating content for al of the facilitiesin the MACT database with
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aufficient coating information and assuming that HAP congtitutes the remainder of the coating. As
shown in Table 5-8, the average volume solidsis 43.5 percent, which when rounded to 40 percent
yielded a coating with 40 percent by volume solids and 60 percent by volume HAP. The pre-
controlled facility HAP emission rate was caculated as 12.11 pounds of HAP emitted per galon of
solids applied using glycol ethers as the coating HAP for the purpose of the converson of HAP from
volumeto mass. Glycol ethers were chosen asthe HAP for the coating solvent because glycol ethers
may be congtituents in solvent-borne or waterborne coatings and represent the second largest quantity
of HAP emitted, accounting for 23 percent of the nationwide HAP emissions from the coil coating
industry. The pre-controlled facility emission rate was then factored by the 98 percent facility OCE
MACT floor to derive the equivdent facility HAP emission rate limit of 0.24 pounds of HAP emitted
per galon of solids gpplied.

5-20



Table 5-8. Metal Coil Surface Coating Facility Average Volume Solids Coating Content @

Facility Average Coating Solids
Facility by Volume®
Number (%)
1 764
2 63.0
3 62.8
4 61.9
5 58.3
6 583
7 555
8 55.0
9 53.0
10 520
11 52.0
12 51.0
13 504
14 50.0
15 50.0
16 50.0
17 50.0
18 50.0
19 494
20 494
21 489
2 487
23 480
24 477
25 475
26 470
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Table 5-8. (Continued)

Facility Average Coating Solids
Facility by Volume®
Number (%)
27 46.7
28 46.5
29 464
30 46.3
31 46.0
32 46.0
33 46.0
A 46.0
35 46.0
36 459
37 450
38 450
39 450
40 448
41 4.7
42 44
43 44.4
a4 420
45 416
46 414
47 413
48 410
49 400
50 400
51 398
52 381
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Table 5-8. (Continued)

Facility Average Coating Solids
Facility by Volume®
Number (%)
53 380
54 38.0
55 370
56 36.7
57 337
58 31.9
59 30.0
60 28
61 221
62 184
63 180
64 105
65 87
66 10
Average Volume Percent Solids = 43.5
Emission Rete @ 98% OCE =
0.24 1b HAP Emitted/Gallon Solids Applied

Listsal facilitiesin the MACT database with sufficient non-CBI information to cal cul ate average facility volume
solids coating content.

Calculated by dividing total gallons of solids applied by total gallons of coatings applied as reported by facility
for 1997 multiplied by 100.
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6.0 ENVIRONMENTAL AND ENERGY IMPACTS

6.1 INTRODUCTION

Mode plants and the criteria used to choose them have been described in Chapter 5.
Compliance options have dso been described in Chapter 5. The assgnment of model plantsto
facilitiesin the MACT database for the purpose of estimating impacts is described in Section 7.3 of
Chapter 7. This chapter describes the estimated nationwide environmenta and energy impacts of
applying the compliance options to the mode plants.

6.2 ENERGY IMPACT

Energy requirements for implementation of the compliance options for meta coil surface coating
plants include e ectricity to collect and tregt ventilation air, dectricity for lighting permanent total
enclosures, and naturad gas to provide supplementd fuel needed for stable operation of oxidizers.
Energy use has been estimated for operating a basdline therma oxidizer system on Modd Plant 1, for
operating a condenser system on Modd Plant 5, and for operating coating rooms (permanent total
enclosures) on application stations for Model Plants 1 through 4. Incrementa energy use has been
estimated for operating upgraded (existing and replacement) oxidizers for Modd Plants 1 through 4.

Table 6-1 provides a summary of the increased modd plant and nationwide energy
requirements associated with implementation of the compliance options. It should be noted that some
models show no change from oxidizer basdine to upgrade or replacement. For example, for the

upgraded oxidizers, dectricity usage does't change because the air flow does't change.



Table 6-1 Summary of Metal Coil Surface Coating Model and Nationwide Energy |mpacts

Model Nationwide Model Nationwide
incremental incremental incremental incremental
Number
of plants energy usage, energy usage, natural gas natural gas
Model N kWhly kWhly usage, scfly usage, scfly
Baseline
Model 2, thermal, one oven 1 54,398 54,398 69,627,016 69,627,016
Upgrade of Baseline Unit
Model 1, catalytic, one oven 1 0 0 44,262 44,262
Model 2, thermal, one oven 1 22 22 0 0
Model 3, catalytic, one oven 1 0 0 7,642,229 7,642,229
Replacement of Baseline Unit
Model 1, thermal, one oven 31,617 31,617 0 0
Model 1, catalytic, one oven 31,487 62,974 -1,235,560 -2,471,120
Model 2, thermal, one oven 31,885 63,770 0 0
Model 2, thermal, two ovens 1 15,942 15,942 0 0
Model 2, catalytic, one oven 2 31,680 63,361 -609,860 -1,219,721
Model 3, thermal, one oven 66,277 66,277 0 0
Model 3, catalytic, one oven 66,101 66,101 1,181,496 1,181,496
Model 4, thermal, two ovens 1 46,637 46,637 0 0
Model 5, condenser 4 2,287,708 9,150,832 0 0
Operation of Coating Room
Small 51 11,200 571,200 0 0
Medium 5 12,250 61,250 0 0
Large 6 12,600 75,600 0 0
Nationwide Total for Model Plants 10,329,981 78,412,175
Nationwide Total for All Plants ? 14,575,603 110,605,249

Number of model plants assigned to the 64 facilitiesin the MACT database with sufficient information to calculate the facility

OCE and HAP emission rate to estimate the incremental energy requirement of achieving the MACT floor compliance options.

Nationwide totals for all plants in metal coil surface coating industry are based on the ratio of HAP emissions reported by plants

that are represented by model plants to the HAP emissions reported by all plantsin the MACT database. Theratiois 1.411.



For natural gas usage, supplementa gas may be required for flame stabilization, however, in some cases
the quantity of gas required for stable operation is the same for basdine as for upgrade or replacement
modes. For some of the cataytic model plant replacements, gas usage decreases because the heat
recovery is changed to 70 percent from 50 percent.

6.3 AIR POLLUTION IMPACT

The mgor ar pollution impact of implementing the compliance options is reduced emissons of
HAP to the atmosphere. The emission control systems used to reduce HAP emissions aso reduce
non-HAP volatile organic compound (VOC) emissions to the aimosphere. Since the MACT database
does not contain information on VOC emissions, the reduction of VOC emissions cannot be quantified,
however, the percent reduction should be smilar to the percent reduction in HAP emissons. There will
aso be minor impacts associated with the production and use of dectricity required for fans and for
lighting in coating rooms. Electric utility generation will result in smal increases in sulfur dioxide and
carbon dioxide emissions from foss|-fuel powered generation plants.

The metd coil surface coating MACT database was used to estimate the reduction of HAP
emissons to the aimosphere resulting from implementing the compliance options. The MACT database
contains sufficient information from 64 facilities to caculate afacility OCE and facility emission rate. Of
this set of facilities with complete information, 10 facilities report being permitted under TitleV as
synthetic minor or as non-major sources. Of the 54 mgjor facilities, based on adjusted facility OCE
(see Section 5.3.2 of this document for a description of data quality issues related to reported capture
and destruction efficiencies and Reference 1 for adescription of adjustments to the capture and
degtruction efficiencies) and average facility emisson rates, 26 are in compliance with ether the facility
OCE or the emisson rate limit. The remaining 28 facilities will be required to take measures to reduce
HAP emissons either through coatings reformulation or improved emisson control systems. Because
more than 85 percent of the facilitiesin the MACT database dready have emisson controlsin place,
the EPA assumes facilities required to reduce HAP emissions will do so ether by upgrading existing
contrals or by ingdling controls if emissons are currently uncontrolled.

The EPA examined the average facility emisson rate and the adjusted facility OCE for each of
the 28 facilities that would need to reduce HAP emissions to meet the standard and determined the
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least costly measure needed to reach compliance. For example if afacility reported a 98 percent
efficient therma oxidizer but less than 100 percent capture efficiency, EPA assumed the facility will
need to ingtall coating rooms on application stations to meet the 98 percent facility OCE. For each
facility needing to reduce HAP emissions, estimates were made of the HAP emitted at the current
facility OCE and of the HAP emitted after upgrade or ingtdlation of the emisson control system to
attain one of the compliance options. Estimates of HAP emitted at the current facility OCE were based
on the total pounds of HAP applied in coatings as reported by the facility for 1997 factored by the
adjusted facility OCE. Estimates of the HAP emitted after upgrade or indalation of the emisson
control system were based on the total pounds of HAP applied in coatings as reported by the facility
for 1997 factored by the upgraded facility OCE to comply with one of the MACT compliance options.

The 64 facilitiesin the metd coil surface coating MACT database which served as the basis for
the detailed impacts analyss emitted atotal of 1761 tons of HAP in 1997. For the 28 of these 64
facilities required to take measures to reduce HAP emissions, the total HAP emission reduction was
estimated to be 968 tons, or a percentage reduction of amost 55 percent. Thetota nationwide HAP
emissons reported by al 89 facilities in the database, including the 25 facilities for which insufficient
information was available to determine if HAP emisson reductions would be needed to meet the
sandard, were 2484 tons of HAP in 1997. Applying the HAP emission reduction of 55 percent for the
64 fadilities with sufficient informetion to determine emission reductions to the total netionwide HAP
emissions reported in 1997 yidds an estimated tota nationwide HAP emission reduction of
approximately 1366 tons per year.

6.4 WATER IMPACTS

Nationwide water impacts resulting from implementation of the compliance options are
inggnificant. Four facilities usng waterborne coatings are each assumed to gpply a condenser system
to comply with the emisson rate limit. Thiswill result in the generation of wastewater streams that will
require treatment to remove the HAP. However, if the facilities are able to reduce HAP usagein

coatings to comply with the emission rate limit, then there will be no associated water impacts.



6.5S0OLID WASTE IMPACTS

Theimpact of the compliance options on solid waste will be negligible. Facilities usng catalytic
incinerators to comply with the emisson rate limit or the facility OCE probably will be required to ingal
larger volumes of catdysts and to replace catdysts more frequently than current replacement cyclesto

maintain high performance leves, resulting in asmall increase in solid waste generetion.

6.6 REFERENCES

1 Environmenta Resources Management. Metd Coil Surface Coating ICR Data Andysis and
MACT Hoor Proposals. St Charles, Missouri. June 2, 1999. Table 5.



7.0COSTS

7.1INTRODUCTION

Modd plants and the criteria used to choose them have been described in Chapter 5.
Compliance options have aso been described in Chapter 5. This chapter describes the estimated costs
of gpplying the compliance options to the mode plants.

7.2MODEL PLANT COMPLIANCE COSTS

Mode plant specifications used in estimating compliance costs are summarized in Table 7-1.
All exiging plants gpplying solvent-borne coatings have HAP emission control systemsin place.
Therefore, for existing plants gpplying solvent-borne coatings as represented by Model Plants 1 through
4, complianceis based on upgrading or replacing HAP emission controls. Emisson control systems
needed to comply include coating rooms (permanent total enclosures) to capture fugitive HAP
emissions from coating application stations and oxidizers with 98 percent destruction efficiency.

Some existing plants applying waterborne coatings that currently operate without HAP emission
control systems will need ether to reformulate coatings or to add emission control systemsto comply
with ether the emisson rate limit or the compliant coeting limit. Modd Plant 5 represents afacility
applying waterborne coatings. To estimate compliance codts, it is assumed that a plant gpplying
waterborne coatings that are not compliant will instal a condenser system to meet the emission rate
limit. All but one facility inthe MACT database that reports using only waterborne coatings will need
much less than a 90 percent overdl contral efficiency to comply with the emission rate limit. Because of
the relaively low overdl control efficiency required and the low organic solvent concentrationsin the
oven exhausts, a condenser was chosen as the HAP emission control device to apply to the waterborne

coatings modd plant.



Table7-1. Modd Plant Specifications Used for Compliance Costing

Mode Plant 1 2 3 4 5

Annual operating time (hr) 4270 5300 7700 7700 2660
Annud coaing time? (hr) 2990 3710 5390 5390 1860
Solids gpplied annualy (gd) 13,700 | 79,500 | 129,000 | 293,000 | 40,300
Coating formulation ® :

Weight percent HAP 35 40 41 13 35

Weight percent solids 41 35 49 59 49
Ovens®:

Number 1 1 2 2 1

Maximum solvent concentration

(% LEL) 25 25 25 25 NA

Solvent capacity (ga/hr) 56 51 88 98 1.49

Air flow (ACFM) 9333 8500 14,700 | 16,300 6650

Exhauist temperature (EF) 410 515 710 470 295

NA = Not gpplicable, HAP = hazardous air pollutant, LEL = lower explosve limit.

coding.
¢ Parameters are given on a per oven basis.
d  Also 14 gdlons of water per hour.

Annud coating time is estimated to be 70 percent of annua operating hours.
Modd plants 1 through 4 are gpplying solvent-borne coating; model plant 5 is applying waterborne



7.2.1 Parmanent Total Enclosure Costs

Table 7-2 presents asummary of permanent total enclosure (PTE) costs. Asshown in
Table 7-2, PTEs are costed in three sizes: 8,000 ft*; 13,000 ft3; and 18,000 ft3. Floor areas for the
three enclosures are taken as 800 ft?, 875 ft2, and 900 ft?, respectively, based on typica coating
goplication station sizes for the mode plants. To estimate compliance costs for a coating line needing to
upgrade capture efficiency, the costs of asmall PTE are applied to Mode Plants 1 and 2, the costs of a
medium PTE to Model Plant 3, and the costs of alarge PTE to Modd Plant 4. Facilities represented
by Modd Plant 5 will not need to upgrade capture efficiency to comply with the emisson rate limit.

Each PTE is assumed to have two swing doors and four windows. Costing on a square-foot
basis plus doors and windows, is taken from Reference 1. The Structure is assumed to be congtructed
of sted. Auxiliary coststhat contribute to the purchased equipment cost (PEC) are assumed to add 50
percent to the purchase price. Totd capitd investment (TCI) istaken as 1.6 timesthe PEC. Annud
costs are charged for maintenance ($6/ft? y) and dectricity for lighting (14 kWh/ft? y). Indirect annud
costs are based on typica vaues in the OAQPS Control Cost Manua ? (Manual) , i.e., 60 percent

labor and materias overhead, other indirect costs of 4 percent of TCI, and capita recovery based on 7
percent interest and a 15-year life for the enclosure.

In estimating the costs of a PTE, it has been assumed that exigting process exhaust airflow will
be adequate to satisfy the EPA Method 204 criteria and to provide for worker safety and comfort.
This assumption is based on experience cited by severd engineering contractors *4° that ingtal PTES,
For example, Pacific Environmenta Services reported that of more than 100 PTE designs completed,
none has required an increase in the Size of the ar pollution control device in order to maintain worker

comfort.



Table7-2. Summary of Coating Room Costs

Model Small (8,000 ft®) | Medium (13,000 f£) | Large (18,000
ft3)

Floor area, ft 2 800 875 900
Cost/ft 2, $ 15 18 20
Cost, $ 12,000 15,313 18,000
Swing doors (2), $ 5,000 5,000 5,000
Windows (4), $ 800 800 800
Sum, $ 17,800 21,113 23,800
Auxiliaries (at 50 %), $ 8,900 10,556 11,900
Purchased equipment cost (PEC), $ 26,700 31,669 35,700
Total capital investment (TCI, 1.6 x PEC), $ 42,720 50,670 57,120
Maintenance (6$/ft 2 y), $ly 4,800 5,250 5,400
Maintenance supervision (15 % of maintenance), $/y 720 788 810
Materials (50 % of maintenance labor), $/y 2,400 2,625 2,700
Electricity (lighting, 14 kWh/ft 2 y and $.06/kwh), $/y 672 735 756
Direct costs, $/y 8,592 9,398 9,666
Labor/materials overhead (60 % of labor and materials), $/y 4,752 5,198 5,346
Other indirect costs (4 % of TCI), $/y 1,709 2,027 2,285
Capital recovery (7 % interest rate, 15-year life), $ly 4,691 5,564 6,272
Indirect costs, $/ly 11,151 12,788 13,903
Total annual costs, TAC, $ly 19,743 22,186 23,569

Note: Costs for enclosure, doors, and windows based on cost factors presented in Reference 1.
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7.2.2 Oxidizer Cogts
For each modd plant representing a coating line that applies solvent-borne coatings, costs are

edimated for upgrading an existing thermd or catdytic oxidizer and for replacing an existing thermd or
catdytic oxidizer. Mogt of the facilitiesin the MACT database that will need to reduce HAP emissons
to comply with the standard will need to replace existing oxidizers within the next 4 years as the
oxidizers reach the end of their useful life. Table 7-3 presents asummary of the oxidizer upgrade costs;
Table 7-4 presents a summary of the oxidizer replacement cogts. The costs are estimated based on the
Manua. Costs estimated from the Manua are expected to be within about 30 percent of the cost a
buyer might pay for the equipment being costed. However, much larger deviations can be found if the
input parameters for the modd differ from vaues found in practice.

To edimate incrementa costs of upgrading or replacing existing HAP emission controls, costs
of baseline controls are subtracted from the costs of upgraded or replacement units. Costs are
estimated and are summarized in Tables 7-3 and 7-4 in three areas. TCl, totd annud cost (TAC), and
operation and maintenance costs (O&M). The TCI includes purchased equipment costs (incinerator
and auxiliary equipment, insgrumentation, saes tax, and freight), direct ingtalation costs (foundation and
supports, handling and erection, eectricd, piping, insulation for duct work, and painting where not
included in auxiliary costs), and indirect ingtalation costs (engineering, condruction or fidld expenses,
contractor fees, start-up, performance test, and contingencies). The TAC includes indirect annua costs
(overhead, adminigtrative charges, property taxes, insurance, and capital recovery) and direct annua
costs (O&M). The O&M cogts are made up of eectricity, natura gas, operating labor, and
maintenance |abor and materias.

The Manud is designed o that the user suppliesinformation for avariety of mode parameters.
For oxidizers, some of these parameters are gas flow rate, gas temperatures at the inlet and outl e,
HAP concentration, heats of combustion and heat capacities for the HAPs, and amount of hest
recovery for oxidizers so equipped. Some of the modd parameters come directly from the model
plants, eg., vaues for gas flow, temperature, annua hours of operation, and quantity of solvent are
consistent with each of the model plants. For other model parameters, assumptions are required, as are

explained in the following paragraphs.



Table 7-3 Summary of Oxidizer Upgrade Costsfor
Cail Coating_j Solvent-Borne Modd Plants

Total Capital cost | Annual cost | O&M cost
Total capital annual | O&M cost, above above above
Model investment, $ | cost, $/y Sy baseline, $ | baseline, $/y | basdline, $fy
Baseline
Model 1, one oven 372,049] 336,574 271,981
Model 1, two ovens 562,893| 387,908 286,445
Model 1, catalytic, one oven 373,400] 143,713 66,799
Model 1, catalytic, two ovens 456,389] 191,486 81,448
Model 2, one oven 352,970] 340,994 277,123
Model 2, two ovens 534,186] 396,197 295,450
Model 2, catalytic, one oven 331,943] 136,371 63,987
Model 2, catalytic, two ovens 405,987| 187,478 82,315
Model 3, one oven 386,379] 640,456 566,600
Model 3, two ovens 584,747| 704,445 593,227
Model 3, catalytic, one oven 405,690] 186,176 96,974
Model 3, catalytic, two ovens 496,184] 253,549 123,601
Model 4, 1 oven 420,902] 866,022 786,995
Model 4, 2 ovens 636,994| 927,808 813,622
Assumptions:; Baseline units are thermal oxidizers operating at 1,350 °F or catalytic oxidizers operating at 1,000 °F.
Efficiency is 95 percent (thermal) or 94 percent (catalytic). Heat recovery is 50 % and retrofit factor is 1.2.
Upgrade of Baseline Unit
Model 1, one oven 434,716] 365,369 284,118 62,667, 28,795 12,137
Model 1, two ovens 657,900| 441,446 311,002 95,007, 53,538 24,557
Model 1, catalytic, one oven 436,268] 187,975 92,331 62,868 44,262 25,533
Model 1, catalytic, two ovens 533,583] 258,511 119,215 77,194} 67,025 37,766
Model 2, one oven 412,481] 373,995 292,185 59,511 33,001 15,062
Model 2, two ovens 624,250] 457,760 325,553 90,064 61,563 30,102
Model 2, catalytic, one oven 387,831| 184,254 92,507 55,888} 47,883 28,520
Model 2, catalytic, two ovens 474,342] 261,995 125,875 68,355 74,516 43,561
Model 3, one oven 451,291] 685,172 588,482 64,913 44,717 21,882
Model 3, two ovens 682,986| 788,592 636,960 98,239 84,148 43,733
Model 3, catalytic, one oven 473,995| 261,521 146,885 68,305} 75,345 49,911
Model 3, catalytic, two ovens 579,726| 366,227 195,363 83,541 112,678 71,762
Model 4, one oven 491,726] 911,646 808,898 70,825 45,624 21,904
Model 4, two ovens 744,180] 1,013,429 857,376 107,186 85,621 43,755

Assumptions: Units operate at 1,600 EF (thermal) or 1,200 EF (catalytic), have 50 % heat recovery and have aretrofit factor of

1.4.

Efficiency is 98 percent for all oxidizers, which requires 1.5 x operating labor cost and double the maintenance of existing units.
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Baseline and Upgrade Assumptions: Costs exclude ductwork, dampers, fan, motor, and stack.

Two oxidizers purchased at the same time receive a 20 percent discount; annual cost is reduced by 5 percent.
All costs arein 1997 $.
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Table 7-4 Summary of Oxidizer Replacement Costsfor

Cail Coating_] Solvent-Borne Modd Plants

Capital cost | Annual cost
Total capital |Total annual | O&M above above |O&M cost above
Model investment, $] cost, $ly cost, $/y | baseline, $ |basdline, $/y| baseline, $ly
Baseline
Model 1, one oven 372,049 336,574] 271,981
Model 1, two ovens 562,893 387,908] 286,445
Model 1, catalytic, one oven 373,400 143,713 66,799
Model 1, catalytic, two ovens 456,389 191,486] 81,448
Model 2, one oven 352,970 340,994] 277,123
Model 2, two ovens 534,186 396,197] 295,450
Model 2, catalytic, one oven 331,943 136,371 63,987
Model 2, catalytic, two ovens 405,987 187,478 82,315
Model 3, one oven 386,379 640,456] 566,600
Model 3, two ovens 584,747 704,445] 593,227
Model 3, catalytic, one oven 405,690 186,176 96,974
Model 3, catalytic, two ovens 496,184 253,549] 123,601
Model 4, 1 oven 420,902 866,022] 786,995
Model 4, 2 ovens 636,994 927,808] _813.622
Assumptions: Baseline units are thermal oxidizers operating at 1,350 °F or catalytic oxidizers operating at 1,000 °F.
Efficiency is 95 percent (thermal) or 94 percent (catalytic). Heat recovery is 50 % and retrofit factor is 1.2.
Replacement of Baseline Unit
Model 1, one oven 542,301 383,362] 285,996 170,252 46,789 14,014
Model 1, two ovens 820,835 469,718] 312,879 257,941 81,810 26,434
Model 1, catalytic, one oven 496,209 184,749] 76,267 122,809 41,037 9,468
Model 1, catalytic, two ovens 608,916 261,530] 103,150 152,527 70,044 21,702
Model 2, one oven 514,644 391,190] 294,076 161,673 50,196 16,953
Model 2, two ovens 778,971 484,713) 327,444 244,785 88,515 31,994
Model 2, catalytic, one oven 441,674 182,189 78,688 109,731 45,818 14,701
Model 2, catalytic, two ovens 541,995 265,662] 112,056 136,008 78,184 29,742
Model 3, one oven 563,144 705,873] 592,427 176,766 65,418 25,828
Model 3, two ovens 852,383 819,929] 640,905 267,636 115,485 47,678
Model 3, catalytic, one oven 539,119 255,512 127,129 133,428 69,336 30,155
Model 3, catalytic, two ovens 661,573 366,932] 175,607 165,388 113,383 52,006
Model 4, one oven 613,400 935,416] 814,442 192,498 69,394 27,447
Model 4, two ovens 928,450] 1,048,738| 862,920 291,456 120,930 49,298

Assumptions: Units operate at 1,600 °F (thermal) or 1,200 °F (catalytic), have 70 % heat recovery and have a retrofit factor if 1.4.
Efficiency is 98 percent for all oxidizers, which requires 1.5 x operating labor cost and double the maintenance of existing units.
Baseline and Replacement Assumptions: Costs exclude ductwork, dampers, fan, moter, and stack.

Two oxidizers purchased at the same time receive a 20 percent discount; annual cost is reduced by 5 percent.

All costs arein 1997 $.
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Solvents assumed to be in the oxidizer inlet are gpproximately 60 percent methyl ethyl ketone
(MEK) and 40 percent ethylene glycol monoethyl ether (EGME). Thisadlocetion is based on the
nationwide digtribution of HAP emissons from coil coating operations by HAP derived from the ICR
database which shows MEK accounted for 30 percent and glycol ethers for 23 percent of nationwide
HAP emissonsin 1997. Heats of combustion for the two compounds are taken as 2,897 Btu/scf for
MEK and 2,986 Btu/scf for EGME. Auxiliary fud is assumed to be
natura gaswith aheat of combustion of 21,502 Btu/lb.

For basdine modd plants, oxidizer efficiency is assumed to be 95 percent for thermd units and
94 percent for catalytic units. Outlet temperatures are assumed to be 1,350 EF and 1,000 EF for the
thermal and cataytic units, repectively. Heat recovery is assumed to be 50 percent. Retrofit costs are
assumed to add 20 percent to the TCI.

Costs for upgraded oxidizers are based on an efficiency of 98 percent for dl units. Ouitlet
temperatures are assumed to be 1,600 EF and 1,200 EF for therma and catalytic units, respectively.
Heat recovery is assumed to be 50 percent, consistent with the assumed hest recovery for basdline
units. Retrofit costs are assumed to add 40 percent to the TCI, and the need for operating and
maintaining the oxidizer system a congtant high efficiency is assume to require an additiona 50 percent
in operating and maintenance labor and maintenance materias.

Codts for replacement oxidizers are based on an efficiency of 98 percent for dl units. Outlet
temperatures are assumed to be 1,600 EF and 1,200 EF for therma and cataytic units, respectively.
Heat recovery is assumed to be 70 percent. Retrofit costs are assumed to add 40 percent to the TCI
and the need for operating and maintaining the oxidizer system at constant high efficiency is assumed to
require an additiona 50 percent in operating and maintenance labor and maintenance materials.

For al cases representing the upgrade or replacement of an existing control system, costs
exclude ductwork, butterfly dampers, fans, motors, and stacks. One model (Model 2) needed to
represent the ingtdlation of a control system in afacility with no existing controlsis costed with these
auxiliaries usng Chapter 10 of the Manud for ductwork, dampers, and stack. Information in Chapter
4.12 of the Handbook - Control Technologies for Hazardous Air Pollutants ® is used for codting fans

and motors and also for sizing ductwork. Ductwork is assumed to be cold-rolled, spird-wound sted!
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with three inches of insulation. For plants having two oxidizers, both are assumed to be purchased a
the same time and at a discount of 20 percent. Labor costs are derived from tables provided by the
Bureau of Labor Statistics at its Internet website. All costs arein 1997 dollars.

The Manud provides equipment sizing equations based on Smplifying assumptions. The
equations can be dtered if the underlying assumptions are changed. One such change is the assumed
system heat loss. Because the waste-gas streams entering the oxidizers are at relatively high
temperatures, heat |osses are assumed to be from 35 to 55 percent, depending on inlet temperature
assigned to the modd plant being costed. For casesin which the mode predicts auxiliary gas
consumption to be less than five percent of total gas, additiona auxiliary gasis provided for flame
gabilization.

7.2.3 Condenser Costs

To represent measures that a plant using waterborne coatings could take to comply with the
emission rate limit, a condenser is costed as the control device for Modd Plant 5. Table 7-5 presents
the estimated condenser costs.  Information from Chapter 8 of the Manua 7 is used to develop the
condenser costs. Assumptions include purchase of a packaged system ingtalled with 25 feet of duct,
ethylene glycol asthe refrigerant and an efficiency of 62 percent based on EGME. Auxiliaries are
estimated as described above for Modd Plant 2 for ductwork, dampers, fans, and motors. A retrofit
factor of 1.2 is assumed.

Table 7-5. Condenser Costsfor Coil Coating Waterborne Mode Plant

Costing for condenser system with auxiliaries

Totd capitd investment, TCI, $ 779,518
Total annua cost, TAC, $ly 259,571
O&M cogt, $ly 137,262

Assumptions: Packaged condenser system installed with 25 ft of duct, fan, motor, damper.
No credit taken for recovered materials. No precooler. Ethylene glycol/water refrigerant.

Efficiency of 62 percent based on ethylene glycol monoethyl ether. Retrofit factor of 1.2,
1997 dollars.
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7.3 NATIONWIDE COMPLIANCE COSTS

The metd coil surface coating MACT database contains sufficient information from 64 facilities
to caculate afacility OCE and facility emisson rate. Of this st of facilities with complete information,
10 facilities report being permitted under Title V' as synthetic minor or as non-mgjor sources. Of the 54
magor facilities, based on adjusted facility OCE (see Section 5.3.2 of this document for a description of
data quality issues related to reported capture and destruction efficiencies and Reference 8 for a
description of adjustments to the capture and destruction efficiencies) and average facility emission rates
reported for 1997, 26 are in compliance with ether the facility OCE or the emission rate limit. The
remaining 28 facilitieswill be required to take measures to reduce HAP emissions ether through
coatings reformulation or improved emission control systems. Because more than 85 percent of the
fadlitiesin the MACT database dready have emisson controls in place, the EPA assumes facilities
required to reduce HAP emissons to comply with one of the compliance optionswill do so either by
upgrading exigting controls or by ingaling controls if emissons are currently uncontrolled. The EPA
examined the average facility emission rate and the adjusted facility OCE for each of the 28 facilities
currently not ataining any one of the compliance options to determine the least costly measure needed
to reach compliance, eg., afacility with a 98 percent efficient therma oxidizer but less than 100 percent
capture efficiency will need to ingal coating rooms on gpplication stations to meet the 98 percent
facility OCE. For afadlity with an exigting oxidizer needing increased destruction efficiency to comply,
two options for increasing destruction efficiency have been costed, i.e., an oxidizer upgrade or an
oxidizer replacement.

The cogt that is assigned to a specific facility in the MACT database depends on the age of the
exigting oxidizer to be upgraded. The EPA assumes the life of an oxidizer is 15 years, therefore, an
oxidizer for which increased destruction efficiency is needed and that will be greater than 15 yearsold
by the expected compliance date of 2004 is assumed to be replaced by a more efficient oxidizer. If the
oxidizer will be lessthat 15 years old, the existing oxidizer is assumed to be upgraded. 1t should be
noted that 75 percent of the oxidizersidentified as being replaced will be over 20 yearsold in 2004. In
the case of an upgrade or areplacement, an incrementa cost isincurred as has been explained in

Section 7.2.2 of this Chapter.
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Five facilities that are currently using waterborne coatings to comply with State and Federd
VOC emisson limits but will need to reduce HAP emissons to comply with the MACT standard will
incur the cost of ingdling a complete emission control system. Because of the relatively low emisson
rates of four of these facilities, they will be able to comply with the facility emission rate limit without
capturing fugitive emissons from the coating application Sation.

Table 7-6 presents asummary of meta coil surface coating model and nationwide compliance
costs. The nationwide compliance cogts for mode plants are caculated based on the total number of
small, medium and large coating rooms needed to upgrade capture efficiency, the total number of
oxidizer upgrades and replacements needed for each modd plant assigned to represent afacility, and
the number of new emission control systems needed for facilities that are currently uncontrolled. For
the 28 facilitiesin the MACT database to which modd plants are assgned, the total capital investment
is $8,255,683 and the total annua cost associated with the emission control systemsis $3,456,213 per
year in 1997 dollars. In addition, for al 89 facilitiesin the MACT database, the estimated annual cost
for monitoring, reporting, and recordkeeping totals $1,019,039.

The 64 facilitiesin the metd coil surface coating MACT database which served as the basis for
the detailed emission control system cost caculations emitted atota of 1761 tons of HAP in 1997.
The totd nationwide HAP emissions reported by al 89 facilities in the database were 2484 tons of
HAPin 1997. To edimate thetota compliance cogsfor al metd coil surface coating facilities, the
emission control system cogts for the facilities represented by the modd plants were factored by the
ratio of HAP emissions reported by dl facilitiesin the database to HAP emissons reported by the
facilities represented by modd plants (i.e., 2484/1761 = 1.411) and the estimated annua costs for
monitoring, reporting, and recordkeeping were added to the totd annual costs associated with the
emission control systems. Therefore, the estimated nationwide totd capitd investment is $11,648,769
and the nationwide total annua cost is $5,895,756 per year in 1997 dollars.
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Table 7-6 Summary of Metal Coil Surface Coating Mode and
Nationwide Compliance Costs?

Model total
capital Nationwide Model total
Number of | investment ¢, total capital annual cost® | Nationwide total
Model plants ® $ investment, § $lyr annual cost, $/yr

Baseline

Model 2, thermal, one oven ¢ © 1 367,024 367,024 340,994 340,994
Upgrade of Baseline Unit

Model 1, catalytic, one oven 1 62,868 62,868 44,262 44,262

Model 2, thermal, one oven 1 59,511 59,511 33,001 33,001

Model 3, catalytic, one oven 1 68,305 68,305 75,345 75,345
Replacement of Baseline Unit

Model 1, thermal, one oven 1 170,252 170,252 46,789 46,789

Model 1, catalytic, one oven 2 122,809 245,618 41,037 82,074

Model 2, thermal, one oven 161,673 323,346 50,196 100,392

Model 2, thermal, two ovens 244,785 244,785 88,515 88,515

Model 2, catalytic, one oven 109,731 219,462 45,818 91,636

Model 3, thermal, one oven 1 176,766 176,766 65,418 65,418

Model 3, catalytic, one oven 1 133,428 133,428 69,336 69,336

Model 4, thermal, two ovens 1 291,456 291,456 120,930 120,930

Model 5, condenser © 4 779,518 3,118,072 259,571 1,038,284
Installation of Coating Room

Small 51 42,720 2,178,720 19,743 1,006,893

Medium 5 50,670 253,350 22,186 110,930

Large 6 57,120 342,720 23,569 141,414
Total Cost for Model Plants 8,255,683 3,456,213
MRR costs ' 1.019.039
Nationwide Total Cost for All Plants ¢ 11,648,769 5,895,756

a All costsarein 1997 $.

b Number of model plants assigned to the 64 facilities in the MACT database with sufficient information to calculate the facility

OCE and HAP emission rate to estimate the compliance cost of achieving the MACT floor compliance options.

¢ From coating room costsin Table 7-2 and control device costsin Tables 7-3 through 7-5. Note that the upgrade and replacement
costs represent incremental costs above the costs of the baseline unit.

One facility reporting the use of waterborne coatings requires a 90 percent HAP emission reduction to meet the emission rate

limit and consequently was assigned a 95-percent efficient emission control system consisting of a 95-percent efficient thermal

oxidizer and a coating room.

Model plant costs represent the costs of a new emission control system, including ductwork, butterfly dampers, fans, motors, and
stacks.

For all 89 facilitiesin MACT database, includes initial one-time costs (acquiring and installing MRR systems, initial control system
performance tests, developing startup, shutdown, malfunction plan, initial notifications, performance test report) annualized over
15 years at 7 percent interest and annual costs (compliance determinations, compliance reports and recordkeeping).

Nationwide totals for all plantsin metal coil surface coating industry are based on factoring the total costs for model plants by the
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ratio of HAP emissions reported by plants that are represented by model plants to the HAP emissions reported by all plantsin the
MACT database (the ratio is 1.411) and adding MRR costs to the nationwide total annual costs.
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8.0 ECONOMIC IMPACT ANALYSIS

8.1 INTRODUCTION

This chapter presents information from the economic impact andysis (EIA) developed by the
EPA’s Innovative Strategies and Economics Group (ISEG) to support the evauation of impacts
associated with regulatory options considered for this NESHAP.

The remainder of this report provides asummary profile of the meta coil coating industry
(Section 8.2), an overview of the economic impacts associated with this regulatory action (Section 8.3),

and adiscussion of smal business impacts (Section 8.4).

8.2 INDUSTRY PROFILE
8.2.1 Coatings

There are awide variety of coatings gpplied to metd coils. These include polyesters, acrylics,
fluorocarbons, akyds, vinyls, epoxies, pagtisols, and organosols. The mgjority of the coatings (85
percent) are organic solvent based and the remaining 15 percent are waterborne type . High-solid
coatings currently have limited use because of gpplicability and avalability of suitable formulations. The
gx largest coatings suppliers are Akzo, Dexter, Lilly, Morton, PPG, and Vaspar; which combined
provide 85 percent of coatings 2.
8.2.2 Cogsof Production

The types of metal processed by the coil coating industry include cold-rolled sted, galvanized
ged, and duminum *. For 1998, as shown in Table 8-1, Purchasing Online reported spot prices for
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cold-rolled sted sheet a $420 per ton, HD galvanized sted sheet $590 per ton, and auminum common
aloy sheet a $1.05 per pound. However, the price of sted has dropped significantly during the past
year. For April 1999, Purchasing Online reported spot prices for cold-rolled steel sheet at $360 per
ton, HD galvanized stedl sheet $410 per ton.

During 1997, as shown in Table 8-2, the coatings industry provided coil coating companies
with 39.2 million gallons of coating a avaue of $611.7 million, or an average $15.60 per gdlon.
However, some speciaty coatings sall for more than $50 per gdlon 2 3,

Table8-1. Spot Pricesfor Steel and Aluminum Sheet: 1998-1999

Y ear 1999 1998
Cold-rolled stedl sheet (Midwest, $/ton) $360 $420
HD galvanized sted sheet (Midwest, $ton) $410 $590
Aluminum (common aloy sheet 3003, $/b) $0.94 $1.05

Source: Purchasing Online. 1999. “Hotlines.”

Table8-2. Volume and Value of Coatings Applied to Coat Metal Coils: 1996-1997

Volume Value Price
Year (10° gallons) ($10° $gallon
1997 39.2 $611.7 $15.60
1996 30.0 $550.0 $18.33
Tota/Average 69.2 $1,161.7 $16.79

Source: References?2 and 3.

8.2.3 Uses, Consumers, and Substitutes

One of the earliest gpplications for meta coil coatings was the in the production of Venetian
blinds“. During the 1970's, environmenta and work safety regulations led many companies to explore
prepainting applications and this generated interest in coil coating gpplicationsin avariety of industries.
Currently, coil coated products are used in building and congtruction, business and consumer,
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trangportation, package, and other goods. As shown in Figure 8-1, building and construction products
accounted for more than 60 percent of coil consumption in 1997. Usesin this segment include
resdentid sding, roofing, trim, gutters, metal doors, mobile homes, and modular housing. Business and
consumer products (i.e., appliances and furniture) accounted for 17.4 percent, followed by
transportation (8.8 percent), packaging (4.9 percent), and other (9.3 percent).

Coil coating competes with other methods of producing finished coated sheet meta, mostly
post-fabrication methods such as spraying, dipping, and brushing. Currently, one coil coating company
estimates that roughly 10 percent of coated sheet metd is currently being coil coated °. All coated sted!
competes directly with wood products in building and congtruction gpplications such as roofing. The
relaive price of lumber has risen over the past severd years making sted coated products more
atractive®.

Business
and
Consumer

17.4%

Building and
Construction
59.6%

Transportation
8.8%

Other
9.3%

Packaging
4.9%

13 billion square feet

Figure 8-1. Distribution of Coated Metal Coil Shipmentsby Market: 1997

8.2.4 Affected Producers
Based on non-CBI facility responses to the Section 114 letters 7, the Agency identified 49

companies that owned 82 potentidly affected metd coil coating facilities. The following section
describes types of manufacturing facilities, identifies the companies that own them, and presents recent

trends in products and processes.
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8.2.4.1 Manufacturing Facilities.

Meta coil manufacturers can be classified as one of two types of producers. toll coaters and
captive coaters. Toll coaters process coils provided by stedl or duminum mills or their customers, who
in turn, fabricate the coated coil into end products. For example, Materias Sciences Corporation has a
tolling agreement with AK Sted Corporation whereby it agreesto provide coil coating servicesto its
ged plantsin Ohio®. These coaters are providing a service rather than fabricating an end product and
charge afee based on weight or surface area. Captive producers coating operations are part of a
vertical operation that both coat and fabricate end products. Some coil coaters perform both types of
these functions.

Based on responses to the Section 114 |etters, Table 8-3 provides a summary of the
descriptive satistics for coil coating facilities by producer type, as available in the MACT database. As
shown, tall and captive only facilities account for roughly 78 percent of the reporting facilities with
facilities performing both functions accounting for the remaining 22 percent. Coil coating lines are
digtributed smilarly across producer types with the average by group and overdl being roughly 1.5
coating lines per facility. Furthermore, captive only facilities are larger in terms of average number of
employees because of the additiona production process related to fina products co-located at the Site.
Alterndively, tall only facilities have alarger average number of employees devoted to their coating line
both in absolute magnitude and releive to facility employment. Thisis congstent with the fact thet their
primary function is providing coil coating services.

In generd, coil coating plants are typically located near sted and duminum plants to reduce raw
materia shipping costs. High trangportation cogts influence the geographic market where coated coil
products are exchanged. As shown in Table 8-4, over half of the potentidly affected facilities are
located in Sx states, modtly in the “rugt-belt.” Pennsylvania has the highest number of facilities (13, or
16 percent of totd), followed by Alabama (8), Ohio (7), Indiana and Texas (both with sx facilities),
and lllinais (5).
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Table8-3. Summary of Coil Coating Facilities by Producer Type: 1997

Producer Type
ltem Tall Only Captive Only Both All Facilities®
Facilities (share) 30 29 17 76
(39.5%) (38.2%) (22.4%)
Coating Lines (share) 45 45 26 116
(38.8%) (38.8%) (22.4%)
Fecility Employment
Average 241.9 364.2 183.5 277.6
Coating Line Employment
Average 66.8 30.7 334 44.6
Table 8-4. Location of Potentially Affected Facilities by State: 1997
State Number of Facilities Per centage
PA 13 15.9%
AL 8 9.8%
OH 7 8.5%
IN 6 7.3%
X 6 7.3%
IL 5 6.1%
Other 37 45.1%

8.2.4.2 Companies.

The Agency identified 49 ultimate parent companies for the metd coil facilities and obtained

their sales and employment data from either their survey response or one of the following secondary

SOurces:

C Dun and Bradstreet Market Identifiers®
C Hoover's Company Profiles®

C Business and Company ProFile
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C Company Websites.
Appendix C provides aligting of the 49 companies that own and operate the 82 non-CBI potentidly
affected facilities within this source category. The average (median) annua sales across dl companies
reporting data were $1.8 hillion ($650 million). This includes revenue from operations other than metal
coil coating. The average (median) employment was 9,918 (2,512) employees. The top four
companiesin annud saesare:

C Alcoa—$15.34 billion with 103,500 employees.

C Alusuisse-Lonza Group Ltd—$6.98 hillion with 28, 495 employees.

C Crown Cork and Sed Company, Inc—3$8.3 hillion with 38, 459 employees.
C Reynolds Metds Company—3$5.86 billion with 20,000 employees.

Meta coil coating companies can aso be grouped into small and large categories using Small
Business Adminigtration (SBA) generd size standard definitions by SIC Codes. Responses by meta
coil coating facilities to the industry survey indicated more than 30 different SIC codes with asmall
business definition range from 100 to 1,000 employees. Using these guidelines and available data, the
Agency has identified 19 smdl businesses, or 38.8 percent of tota. The annua average (median) sdes
for these companies are $51.7 ($41.0) million. The average (median) employment for these companies
IS 245 (175) employees. Many of these small coil coating companies compete in smaler niche markets
6.

Based on responses to the Section 114 letters 7, Table 8-5 provides asummary of the
descriptive gatistics for coil coating facilities by ownership sze. As shown, the 19 smdl companies
own and operate 21 coil coating facilities, or 25.6 percent of totd, with an average of 1.1 facility per
company. The 30 large companies own and operate 61 coil coating facilities, or 74.4 percent, with an
average of 2 facilities per company. Coil coating lines are didtributed smilarly across these facilities
with the average by group and overal being roughly 1.5 coating lines per facility. Furthermore, facilities
owned by large companies are larger in terms of average number of employeses, i.e., 310 employees
per facility versus 157 employees per facilities. Facilities owned by large companies dso have alarger
average absolute number of employees devoted to their coating line but less rdative to facility
employment.
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8.2.4.3 Industry Trends.

Industry has focused on the development of new or improved applications and processes. For
example, NKK Corporation announced the development of a new precoated stedl sheet in fall of 1998.
The company plans to market isfor usein audiovisua equipment and home appliances, and istargeting
production levels to 1,000 tons per month by fiscal 1999 . On the process side, Material Sciences
Corporation (MSC) has devel oped a high-speed powder coating technology and by the end of 1999,
plans on operating a 54 inch line running a 400 fpm. Current powder coating linestypicdly run at 200
fom 2,

Table8-5. Summary of Coil Coating Facilities by Owner ship Size: 1997

Facilities Owned by

[tem Small Companies Large Companies  All Facilities
Fadilities 21 61 82
9 2 2
ive
CB:g‘t)h . 5 12 17
Not reporting 3 3 6
Codiing Lines 31 94 125
Share of tota reported 25% 75%
Facility Employment
Avt?;:/r_agepIOy 157.1 310.3 277.6
Median 97.5 165.0 126.0
Minimum 26 24 24
Maximum 1,000 2,500 2,500
Coating Line Employment
A\r)gr_age Floy 304 48.7 44.6
Median 30.0 34.0 30.0
Minimum 6 4 4
Maximum 115 194 194

8.2.5 Market Data

Competition within the coil coating indudtry is regiond due to the high cost of trangporting sheet
meta coils®. The coil coatingsindustry has experience rapid growth since the early 1990s with an
annua growth rate of 6 percent per year. Asshown in Table 8-6, for 1997, 4.9 million tons of coated
coil were shipped. Of thistota, sted coil shipmentswere 4.2 million tons, or 85 percent, and duminum
coil shipmentswere 0.7 million, or 15 percent. Industry aso reported data on square footage of coated
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coil for 1997 (13 billion square feet) because it is a better measure of coil coating requirements. Table
8-6 a'so provides estimates of 1996 shipments based on reported annua growth rates.

To our knowledge, no publicly available price data exists for coated meta coil products.
However, one coil company does report coil coating service revenues and estimates its share of market
production for 1996 °. Based on this data, the Agency estimated a price of toll coating servicesto be
roughly $150 per ton of coil processed. Combining this estimate with deta on the substrate vaue
provides arough estimate of the price for coated metd coils. Therefore, using the substrate costs from
Table 8-1 and the rdlative share of sted and auminum coated from Table 8-6, we compute a va ue of
coated metal coils of $3,900 million and a price of roughly $800 per ton for 1997. The value added of
coating the meta coil is gpproximately 20 percent of the total value or price of the find product (i.e,
$150 divided into $300).

Table 8-6. Shipments of Coated Metal Coils by Metal Type (10° tons)

Type 1997 1996
Stedl 4.2 3.7
Aluminum 0.7 0.6
Tota 4.9 4.3

Source; Reference 3

8.25.1 Market Trends.

Industry representatives anticipate a growth rate of 8 to 10 percent for 1998 and 1999 =3,
Growth in the building and congtruction market is expected to contribute to strong demand.
Representatives see future growth in the appliance market, particularly the refrigeration segment. They
aso see new opportunities in full-body applications in the automotive industry as well as office furniture
segment. Recently, coil coaters have expressed adesire in forming partnerships with stedl service
centers in identifying new end-user demands 2.

8.3 ECONOMIC IMPACTS
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The MACT standards on metd coil coating facilities require these producersto ingal new,
replace old, or upgrade exigting equipment designed to destroy (e.g., incineration) or capture (e.g.,
PTES) hazardous air pollutants currently being released to the environment. As described in Chapter 7
of this document, these costs will vary across facilities depending upon their physical characterigtics and
basdline controls. These regulatory costs will have financia implications for the affected producers, and
broader implications as these effects are tranamitted through market relationships to other producers
and consumers. These potentia economic impacts are the subject of this section.

Inputs to the economic andysisinclude:

C Basdine characterization of metd coil coating facilities based on responses to the Section
114 letters ’.

C Basdine market data as projected from industry and secondary sources.

C Compliance cost estimates for individud facilities (through mode plants) to meet the
MACT floor standards.

The Agency has estimated the nationd total annua compliance codts for this regulation to be $5.9
millionin 1997. Because these cogts are such asmall share of the coating operations and overal
economic activity at affected facilities, the andys's focuses on the magnitude and distribution of these
codis across affected entities (facilities and coating lines) and affected inputs and products (coating
sarvices and coated metd coils). The following subsections address the economic impacts of the
regulation on meta coil coating facilities, coating lines at these facilities, and the product markets served
by these facilities

8.3.1 Fadility Impacts

Absent facility-level sdes data, the Agency measured the economic impact on metd coil
coating facilities based on the compliance cogts incurred per facility and per facility employee. As
described in Section 8.2, these facilities may be categorized by producer type (i.e., toll, captive, or
both) and by ownership size (owned by smadl or large company). The economic impacts on these
facilities are presented below for both categories. The projected economic impacts on the owners of
these facilities are provided in Section 8.4 “ Small Business Impacts.”

Table 8-7 summarizes the magnitude and distribution of compliance cogts across facilities by

producer type. Captive only facilities are expected to incur 62 percent of the total annua compliance
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cogts of the regulation ($3.6 million of $5.8 million for facilities reporting producer type), while toll only
fadilitiesincur 24 percent ($1.4 million) and facilities that perform both functions incur 14 percent ($0.8
million). It follows that the relaive impact of these costs per facility is higher for captive only facilities a
$124,000 per year compared to the average across al facilities at $75,800 per year. Alternatively, the
annud cogt per fadility for toll only facilities and facilities that perform both functionsis lower than the
industry average a $46,700 and $47,500, respectively. The estimates shown in Table 8-7 dso
indicate that the distribution of costs across facilitiesis skewed toward the lower impact levels, i.e, the
median value is Sgnificantly less than the average vdue. This outcome results from the large number of
fadilities that ether incur minima codts (facilities that are dready permitted as synthetic minor sources)
or only those codts related to initia performance testing and annudly recurring monitoring, reporting,
and recordkeeping (facilities that are aready in compliance with the proposed regulation).

Furthermore, as shown in Table 8-7, amilar relative impacts for costs per facility employment are

observed across these producer types.

Table8-7. Summary of Compliance Cost Burden on Coil Coating Facilities by Producer

Type: 1997
Producer Type
Compliance Costs Toll Only  Captive Only Both All Facilities

Per Facility ($10%/yr)

Average $46.7 $124.0 $47.5 $75.8

Median $21.0 $24.5 $19.7 $21.0

Minimum $0.0 $0.0 $0.0 $0.0

Maximum $277.1 $780.7 $243.4 $780.7
Per Facility Employee ($/yr

Koo, Emeloyes (%) $373 3831 $463 $576

Median $163 $155 $176 $175

Minimum $0 $0 $0 $0

Maximum $1,802 $6,612 $2,039 $6,612

Table 8-8 summarizes the magnitude and distribution of compliance costs across facilities by
ownership size. Facilities owned by smdl companies (as defined in Section 4) are expected to incur
only 8.5 percent of the total annua compliance costs of the regulation ($0.5 million of $5.9 million for
al fadilities), while facilities owned by large companiesincur 91.5 percent ($5.7 million). It follows thet
the relative impact of these costs per facility is much lower for facilities owned by smal companies at
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$25,200 per year compared to the average across al facilities at $75,800 per year. Alternatively, the
annua codt per facility for facilities owned by large companies is higher than the industry average at
$93,200. Asshown in the previous table, the estimates shown here indicate that the distribution of
codts across facilities is skewed toward the lower impact levels, i.e., the median value is sgnificantly
less than the average value. Furthermore, the relative cost burden measured per employeeis
digtributed in asimilar fashion across facilities owned by smal and large companies, i.e., $248 per
employee vs. $664 per employee.

Table 8-8. Summary of Compliance Cost Burden on Coil Coating Facilities by Owner ship
Size: 1997

Facilities Owned by

Compliance Cost Small Companies Large Companies  All Facilities

Per Facility ($10%/yr)

Average $25.2 $93.2 $75.8

Median $11.5 $31.3 $21.0

Minimum $0.0 $0.0 $0.0

Maximum $169.9 $780.7 $780.7
Per Facility Employee ($/yr)

Average $248 $664 $576

Median $72 $206 $175

Minimum $0 $0 $0

Maximum $1,335 $6,612 $6,612

8.3.2 Coating Line lmpacts

Absent coating line-level sdes data, the Agency measured the economic impact on meta coil
coating lines based on the compliance costs incurred per coating-line and per coating-line employee.
As described in Section 8.2, these facilities may be categorized by producer type (i.e, toll, captive, or
both) and by ownership size (owned by smdl or large company). The economic impacts on these
coating lines are presented below for both categories. The projected economic impacts on the owners
of these coating lines and facilities are provided in Section 8.4 “ Small Business Impacts”

Table 8-9 summarizes the magnitude and distribution of compliance cogts across coating lines
by producer type. Based on the relative incidence of compliance costs across facilities by producer
type, it follows that the relaive impact of these costs per coating lineis higher for captive only facilities
at $101,800 per year compared to the average across al coating lines at $60,900 per year.
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Alternatively, the annua cogt per coating line for tall only facilities and facilities that perform both
functionsislower than the industry average at $37,500 and $26,700, respectively. The estimates
shown in this table also indicate that the distribution of costs across coating linesis skewed toward the
lower impact levels, i.e., the median vadue is Sgnificantly less than the average value. Asmentioned in
the previous section, this outcome results from the large number of facilities that ether incur zero costs
or only those codts related initid performance testing and annually recurring monitoring, reporting, and
recordkeeping. Furthermore, coating lines a toll only facilities have twice the employment level as
other producer types so that their impact measure per employee is even less than the relative cost
differentia per coating line.

Table89. Summary of Compliance Cost Burden on Coil Coating Lines
by Producer Type: 1997

Producer Type
Compliance Costs Toll Only  Captive Only Both All Facilities

Per Coating Line ($10%/yr)

Average $37.5 $101.8 $26.7 $60.9

Median $20.3 $22.8 $16.0 $19.7

Minimum $0.0 $0.0 $0.0 $0.0

Maximum $277.1 $780.7 $122.4 $780.7
Per Coating Line Emp.($/yr)

Average $856 $8,996 $2,177 $4,748

Median $277 $1,760 $405 $691

Minimum $0 $0 $0 $0

Maximum $5,149 $63,217 $15,774 $63,217

Table 8-10 summarizes the magnitude and distribution of compliance costs across coating lines
by ownership sze. Based on the relative incidence of compliance costs across facilities by ownership
gze, it follows that the relative impact of these cogts per coating line is much lower for those owned by
small companies at $17,000 per year compared to the average across dl coating lines a $60,900 per
year. Alternatively, the annua cost per coating line owned by large companiesis higher than the
industry average & $76,200. Similar to results from the previous table, the estimates shown here
indicate that the distribution of costs across coating linesis skewed toward the lower impact levels, i.e,
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the median vadue is gnificantly less than the average vaue. Furthermore, the reative cost burden
measured per coating line employeeis distributed in a similar fashion across ownership size, i.e,, $1,175
per employee for facilities owned by small companies vs. $5,594 per employee for those owned by
large companies.
Table 8-10. Summary of Compliance Cost Burden on Coil Coating Lines
by Ownership Size: 1997

Facilities Owned by

Compliance Cost Small Companies Large Companies  All Facilities

Per Coating Line ($10%/yr)

Average $17.0 $76.2 $60.9

Median $11.5 $26.4 $19.7

Minimum $0.0 $0.0 $0.0

Maximum $82.8 $780.7 $780.7
Per Coating Line Emp. ($/yr)

Average $1,175 $5,594 $4,748

Median $59 $901 $692

Minimum $0 $0 $0

Maximum $6,677 $63,217 $63,217

8.3.3 Market Impacts

In conducting an economic impact analysis, the Agency typicaly models the responses by
producers and markets to the imposition of the proposed regulation. The dternatives available to
producers in response to the regulation and the context of these choices are important in determining
the economic and financia impacts. Economic theory predicts that producers will take actionsto
minimize their share of the regulatory costs. Producers decide whether to continue production and, if
0, to determine the optimal level consistent with market Sgnas. These choices and market feedbacks
alow them to pass costs forward to the consumers of their end-products or services and/or to pass
costs backward to the suppliers of production inputs. However, based on the small absolute and
relative magnitude of the estimated regulatory cogts, the Agency focuses the economic impact analyss
on theinitid distribution of costs across facilities and coating lines presented above. Thefinancid
impact of the regulation on affected businesses is analyzed in Section 8.4.

Table 8-11 shows that the total annua compliance cost estimate of $5.9 million for the meta
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coil coating industry is smdl rative to the sales value of its end-product, i.e., coated meta coil, and the
vaue of inputs to the production process. Absent observed price and cost data for thisindustry, we
gauge these potentid market impacts using approximations for end-product and input values based on
available market data presented in Section 8.2. Asshown in Table 8-11, total annua compliance costs
for this regulation represent less than 0.2 percent of the computed value of coated meta coils for 1997.
Therefore, the potentid increase in the projected baseline market price of $790 per ton would be a
smilarly small proportion, or only $1.27 per short ton. Furthermore, the regulatory costs are dso
expected to represent only 0.8 percent of the computed value of coating services ($150 per ton of
coated metd coil), which does not indicate the cost of coating operations will increase sufficiently to

cause producers to cease or alter their current coating operations.

Table8-11. Compliance Cost Share of the Value of Coated Metal Coil and Inputs: 1997

[tem Basdline Value
Total Per Unit @ Compliance Cost Share
($10° ($/ton) (%)
Coating Operations $735 $150 0.8%
Coatings $612 $125 1.0%
Vaue Added $123 $25 5.0%
Substrates $3,150 $643 0.2%
Sted! $1,750 $416 0.3%
Aluminum $1,400 $2,000 0.4%
Coated Metd Caoils $3,885 $793 0.16%

aPer unit value as measured based on the reported volume of coated metal coil volume in 1997 of 4.9 million short
tons with the per unit values for substrate measure based on their share of that total, i.e., 4.2 million for steel and 0.7

million for aluminum.

84 SMALL BUSINESSIMPACTS
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This regulatory action will potentidly affect the economic welfare of owners of metd coil
coding fadilities. The ownership of these facilities ultimatdly fdls on private individuas who may be
owner/operators that directly conduct the business of the firm (i.e., “mom and pop shops’ or
partnerships) or, more commonly, investors or stockholders that employ others to conduct the business
of the firm on their behdf (i.e., privately-held or publicly-traded corporations). The individuas or
agents that manage these facilities have the capacity to conduct business transactions and make
business decisons that affect the facility. Thelega and financia respongbility for compliance with a
regulatory action ultimately rests with these agents; however, the owners must bear the financia
consequences of the decisons. Environmentd regulations like this rule potentidly affect dl busnesses,
large and smdll, but small businesses may have specid problemsin complying with such regulations.

The Regulatory Flexibility Act (RFA) of 1980 requiresthat specid consideration be given to
amadl entities affected by federd regulation. The RFA was amended in 1996 by the Smdl Business
Regulatory Enforcement Fairness Act (SBREFA) to strengthen the RFA’ s andlytical and procedura
requirements. Prior to enactment of SBREFA, EPA exceeded the requirements of the RFA by
requiring the preparation of aregulaory flexibility anadysis for every rule that would have any impact, no
meatter how minor, on any number, no matter how smadl, of smal entities. Under SBREFA, however,
the Agency decided to implement the RFA as written and that a regulatory flexibility andysiswill be
required only for rulesthat will have a significant impact on a subgtantid number of amdl entities.

This section identifies the businesses that will be affected by this proposed rule and provides a
preliminary screening-level andlysisto asss in determining whether thisruleislikely to impose a
ggnificant impact on asubstantia number of the smdl busnesses within thisindugry. The
screening-level analysis employed hereisa“sdestest,” which computes the annuaized compliance
costs as a share of sdlesfor each company. Appendix A provides alisting of the 49 companies that
own and operate the 82 non-CBI potentidly affected facilities within this source category.

The Smdl Business Adminigtration (SBA) defines asmdl businessin terms of the sdes or
employment of the owning entity. These thresholds vary by industry and are evauated based on the
industry classfication (SIC Code) of the impacted facility. Responses by meta coil coating facilitiesto
the industry survey indicated over 30 different SIC codes with a smal business definition range from
100 to 1,000 employees. The Agency developed a company’ s Size standard based on the reported
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SIC codesfor these facilities. In determining the companies SIC size standard, the following
assumptions were made:

C Incaseswhere companies own facilities with multiple SIC's, the most conservative SBA
definition was used. For example, if acompany owned facilities within SICs 3448 (3ze
standard equal to 500 employees) and 3334 (size standard equa to 1,000 employees), we
used the size sandard of 1,000 employees.

C  Four companies owning facilities that did not report an SIC code. We assigned these
companies the most conservative size sandard of 1,000 employees.

Based on EPA’ s database, 19 of the companies owning facilities (38.8 percent) that perform metal coil
coating were identified as smal with the remaining 30 companies being large (61.2 percent) (See
Appendix C for detalled ligting).

For the purposes of ng the potentia impact of this rule on these smal businesses, the
Agency caculated the share of annua compliance cost relative to basdine saes for each company.
When a company owns more than one facility, the costs for each facility it owns are summed to
develop the numerator of thetest retio. For this screening-level analysis, annua compliance costs were
defined as the engineering control costs imposed on these companies; thus, they do not reflect the
changesin production expected to occur in response to impaosition of these costs and the resulting
market adjustments.

Table 8-12 reports total annual compliance costs and the number of companies impacted at
various threshold levels. It dso provides summary satistics for the cogt-to-saes ratios (CSRs) for
smal and large companies reporting the necessary salesdata. Although small businesses represent
amost 39 percent of the companies within this source category, Table 4-1 shows that their aggregate
compliance cogts totals $0.5 million, or only 8.5 percent of the total industry costs of $5.9 million.
Under the proposed rule, the annual compliance cogts for smal businesses range from zero to 1.65
percent of saleswith 7 of the 19 small businesses not incurring any regulatory costs. The vast mgority
of smal companies with sdes data have CSRs below 0.5 percent.? The mean (median) cost-to-sales
ratio is 0.17 (0.03) percent for the identified small businesses and 0.02 (<0.01) percent for the large

@ Three of the four small companies without sales data incur compliance costs ranging from $11,520 to
$82,850 per year. Therefore, annual company sales for these companies would have to fall below $1.15 or $8.3 million
per year for these companies to be impacted at the 1 percent level.
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busnesses. Therefore, based on the results of this screening analysis, the Agency has determined that
this regulaion does not impose a significant impact on a subgtantia number of small businesses.
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APPENDIX A
PARTICIPANTSIN THE DATA COLLECTION EFFORT



Name

Affiliation

Glen Anderson

Nationa Coil Coaters Association

Tom Ady Metal Prep

Kevin Bdd Reynolds Metals

Kevin Barnett Alcoa

Jm Bercaw Technica Coatings

Allen Bracey Vuloraft

Sam Bruntz Commonwedth Aluminum
Stephen Byrne Cytec Industries

Dennis Carson PPG Industries

Roy Cawile Alcoa

Dwight Cohagan The Sherwin Williams Company
Jm Dodson Roll Coater

Steven Dubois Alcan

Jack Farmer Research Triangle Inditute

Bob Fegley EPA/ORD

Tyler Fox EPA/OAQPS

Barbara Francis Chemica Manufacturers Associgtion
David Friedland Beveridge and Diamond - Representing NCCA
Kely Garbin Nationa Coil Coaters Association
Gregory Gemgnani Prior Coated Metals

Steve Gross Pennsylvania Bureau of Air Quality
Susan Hoyle Pennsylvania Bureau of Air Quality
Jesse Hackenberg Chromographic Processing
Maddyn Harding The Sherwin Williams Company
Gary Hayden MSC Pre Finish Metds

Linda Herring EPA/OAQPS
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Name Affiliaion
William Jif AKZO Nobd Coatings
Matt Johnston Worthington Industries
Rhea Jones EPA/OAQPS
Joseph Junker ARCO Chemica Co.
Peter Kehayes Industry Consultant
Trish Koman EPA/OAQPS
Mike Kosuko EPA/ORD
Gall Lacy EPA/OAQPS
David Leigdon Precoat Metds
William Madigan Metropolitan Metd Sdes
Brent Marable EPA RegionV
Joseph McCloskey Benjamin Moore & Co.
Tom McElven Owens Corning Metd Systems
Arnold Medberry EPA Smdl Business Ombudsman
Larry Mdgay Northern Coatings and Chemica Company
Hank Nauer [llinois Environmenta Protection Agency
Carol Neimi Representing CMA Solvent's Council
Bob Nelson Nationd Paint and Coatings Association
Stanley Ogrodnick Owens Corning Metd Systems
Dave Ozawa Mostardi-Platt Associates
Venkata Panchakaria Florida Dept. of Environmenta Protection
Alton Peters Research Triangle Inditute
Jack Peterson Allegheny County Hedth Dept.
Mary Ellen Roddy Nationd Paint and Coatings Association

Alexander Ross

Rad Tech International, NA

Norbert Saatkoski

Roll Coater
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Name Affiliaion
Mona Salem Arvin Roll Coater
Jason Schnepp [llinois Environmenta Protection Agency
Mohamed Serageldin EPA/OAQPS
George Smith EPA/OAQPS
Gary Stimpson Nichols Aluminum
Robert P. Strieter Aluminum Associgtion
Scott Throwe EPA/OECA
William Vdlier Gentek Building Products
Deon Vaughan Owens Corning Metd Systems
Greg Veret Environmental Resources Management
Bill Vinzant Kaser Aluminum
Milton Wright Research Triangle Inditute
Steve York Research Triangle Inditute
Tom Young MSC Pre Finish Metds
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APPENDIX B
COIL COATING PLANT LIST



¢-d

Eacility City State No. of Lines Control Device Total Ahnual HAP_Emissions(T'ons)
Stanley Tools (Stanley Works) New Britain CT 8 None 0.1
Centria- Ambridge, PA IAmbridge PA 1 [Thermal Incinerator 40.8
WPSC - Wheeling Corrugating Co. Beech Bottom WV 1 Thermal Incinerators 25.3
IArrow Group Industries, Inc. Haskell NJ 2 Thermal Incinerator 0.8
Englert, Inc. Perth Amboy NJ 1 Thermal Incinerator 2.7
IGENTEK Building Products \Woodbridge NJ 1 Catalytic Incinerator 23.4
Crown Cork and Seal Co. Inc. Toledo OH 2 Catalytic Incinerators 106.9
Golden Aluminum Company, Fort Lupton]Fort L upton CcO 1 Thermal Incinerator 0.5
IAlumax Mill Products, Inc. L ancaster PA 1 Regenerative Thermal Incinerator 2.5
Alumax Mill Products, Inc. - Texarkana, TXTexarkana TX 1 Thermal Incinerator 1.3
American Nickeloid - Walnutport, PA \Walnutport PA 1 Regenerative Thermal Incinerator 2.2
Apollo Metals. Ltd. Bethlehem PA 2 Catalytic Incinerator 244
IChromagraphic Processing Company \Williamsport PA 6 Catalytic Incinerators 10.0
IAmerimax Home Products I nc. L ancaster PA 1 Thermal Incinerator 0.3
NAPCO Inc. Valencia PA 1 Thermal Incinerator 43.6
Prior Coated Metals, Inc. Allentown PA 1 Thermal Incinerator 19.8
Springs Window Fashions Division, Inc. rM ontgomery PA 9 Catalytic Incinerator 14.7
Worthington Steel Company Malvern PA 1 None 85
\Wise Alloys - Alloys Plant (formerly Muscle Shoal s AL 1 Thermal Incinerators 321.4
Reynolds Metals Co. - Alloys Plant)
Wise Alloys - Sheffield, formerly Reynoldsheftield AL 2 [Thermal Incinerator 230.8
Metals Company - Sheffield Plant
M/ heeling Construction \Wilmington NC 1 Thermal Incinerator 9.7
Decatur Aluminum Corp. Decatur AL 1 None 34.1
Hanna Steel Corporation - Fairfield Fairfield AL 1 Thermal Incinerator 2.7
FFederal Mogul Sealing Systems Athens AL 2 Recuperative Thermal Incinerator, 0.0

Catalytic Incinerator

Norandal USA, Inc. Scottsboro AL 1 Thermal Incinerator 1.1
Polymer Coil Coaters Fairfield AL 1 [Thermal Incinerators 12.5
\V ulcraft - Florence, SC Florence SC 1 None 28.0
MV ulcraft - Norfolk, NE Norfolk NE 1 None 23.3
\V ulcraft - Grapeland, TX Grapeland TX 1 None 7.1
\V ulcraft - St. Joe, IN St. Joe IN 1 None 2.9
\V ulcraft - Fort Payne, AL Fort Payne AL 1 None 11.5
Cooper Coil Coating Clearwater FL 2 [Thermal Incinerators 0.6
Eagle-Picher Industries, Wolverine GaskefLisbon FL 1 Thermal Incinerators 29.0
ICompany, Lisbon, FL l
Eagle-Picher Industries, Wolverine Gaske{Blacksburg VA 2 Thermal Incinerators 19.9
Division, Blacksburg, VA
Eagle-Picher Industries, Wolverine Gaske{Blacksburg VA 1 Catalytic Incinerator 15.1
Division, Blacksburg, VA
FFirst American Resources Corporation  [Mableton GA 1 Thermal Incinerator 3.3




e-d

Eacility City State No. of Lines Control Device Total Ahnual HAP_Emissions(T'ons)
Metal Coaters of Georgia Marietta GA 1 Thermal Incinerator 42.8
Al usui sse Composites, Inc. Benton KY 1 [Thermal Incinerator 2.4
ICommonwealth Aluminum Corporation, |Bedford OH 1 Thermal Incinerator 135
Bedford Coil Coating Division
ICommonwealth Aluminum Lewisport, Inc]L ewisport KY 1 Thermal Incinerator 14.7
ICommonwealth Aluminum - Torrance, CA[Torrance CA 1 Thermal Incinerator 0.1
|_ogan Aluminum Inc. Russellville KY 1 Thermal Incinerator 0.9
Doublecote, L.L.C. Jackson MS 1 Regenerative Thermal Incinerator 0.9
Hunter Douglas Shannon MS 2 [Thermal Incinerators 04
Consolidated Metal Products Columbia SC 1 Thermal Incinerator 3.5
Metal Prep - Memphis, TN Memphis TN 1 Thermal Incinerator 16.4
Ormet Aluminum Mill Products Corporatiddackson TN 1 Regenerative Thermal Incinerator 67.6
L Jackson, TN
IAmerican Nickeloid - Peru, IL Peru IL 2 Regenerative Thermal Incinerators 115
Chesapeake Finished Metals, Inc. Baltimore MD 1 Regenerative Thermal Incinerator 12.3
Chicago Finished Metals Bridgeview IL 2 Regenerative Thermal Incinerator, 194
Recuperative Thermal Incinerator
Homeshield Fabricated Products/A Divisifithatsworth IL 1 Thermal Incinerator 3.7
bf Quanex
M SC Pre Finish Metals (Pinole Point) Richmond CA 1 Recuperative Thermal Incinerator 6.7
Jupiter Aluminum Corp. Fairland IN 1 [Thermal Incinerator 11.1
Greenfield IN 2 [Thermal Incinerators 84.2
Roll Coater Inc. - Kingsbury, IN Kingsbury IN 2 [Thermal Incinerators 88.7
Roll Coater, Weirton, WV \Weirton wv 1 Thermal Incinerator 8.1
Kirsch Sturgis M 1 Thermal Incinerator 3.7
Edco Products, Inc. Hopkins MN 1 Thermal Incinerator 0.1
Alcoa Building Products - Sidney, OH Sidney OH 2 [Thermal Incinerators 20.6
Aluminum Company of America- Lebanofi ebanon PA 3 Catalytic Incinerators, Regenerative 109.9
Operations Carbon Adsorption
Aluminum Company of America- WarrickiNewburgh IN 3 Thermal Incinerators 159.0
Operations
IAmerican Metals Corporation \Westlake OH 1 Thermal Incinerator 12.2
Centria - Cambridge, OH Cambridge OH 1 Thermal | ncinerator 23.8
|_-S |l Electro-Galvanizing Company Columbus OH 1 Recuperative Thermal Incinerator 0.2
\Wheeling-Pittsburgh (Pittsburgh-Canfiel djCanfield OH 1 Thermal Incinerator 17.3
Pl ant)
M SC Walbridge Coatings Inc. \Walbridge OH 1 Incineration Zone within curing oven 7.1
Rollex Corporation Ixonia WI 2 Regenerative Thermal Incinerator 0.9
Allmet Building Products, Inc. Mequite TX 1 Thermal Incinerator 175
Berridge Manufacturing Company San Antonio TX 1 Thermal Incinerator 0.8
Metal Prep Houston TX 1 Thermal Incinerator 20.3
Nichols Aluminum Davenport 1A 1 Thermal Incinerator 27.8




v-4d

Eacility City State No. of Lines Control Device Total Ahnual HAP_Emissions(T'ons)
Precoat Metals - St. Louis, MO St. Louis MO 2 Thermal Incinerators 20.6
Precoat Metals - Granite City, IL Granite City 1L 1 [Thermal Incinerators 28.6
Precoat Metals - Chicago, IL Chicago 1L 1 Recuperative Thermal Incinerators 101.9
Precoat Metals - Houston, TX Houston TX 1 Recuperative Thermal Incinerators 43.4
Precoat Metals - Jackson, MS Jackson MS 1 [Thermal Incinerators 185
Precoat Metals - Portage, IN Portage IN 1 Recuperative Thermal Incinerator, 83.0
Regenerative Thermal Incinerator

Precoat Metals Division Sequa Coatings |McKeesport PA 2 Thermal Incinerator 29.6
Corporation - McKeesport, PA

K.B.P. Coil Coater, Inc. Denver CcO 1 Thermal Incinerator 0.2
Metal Coaters of California Rancho Cucamonggd CA 1 Regenerative Thermal Incinerator 6.7
NAPP Systems Inc. San Marcos CA 4 Condenser and Water Spray Scrubber 14
Kaiser Aluminum and Chemical Corp. - [Spokane WA 1 Thermal Incinerator 3.7

Trentwood Works




APPENDIX C:

SUMMARY DATA FOR COMPANIES
OWNING METAL COIL COATING FACILITIES
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